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t�i�]_tÄj�p?ru¼R£�r��,f~ikj2�FbIï�� i�]%��t�r v,¼av%��t0°ejCru¼X�mv%¦�ru¼X� Á�v,½�]_iZi�],psr�]_t�r v,¼�r�Á
r]¦8¦Wj�pìr ]_tkj�½¿�'ikjVµej��Ätkjmp�bPÏ
°ej
ÁÂf.¦ v%� ]#ÐeÁ�v,i0Ð�jmp�Á�v,½ ]_i�i�],psr�]_t�r v,¼¯]_¼ep�p~vC«C¼�«�]_ikp�½ v,¼X�%«�]¼\7jCi�],pìr ]_t�r v,¼�r�ÁIÐh]_½�]_¼X�mj�p-Ð��?f.¢�«Zj�½ ½uru¼X�
½ v,¼X�%«C]V\7j$i�],pìr ]_t�r v,¼ n~v,f~t��Fv,ru¼X��½�]_tkjÄ¼Êt<°ejÝ]_tÝn~v,f~t��Fv,ru¼X�?Á�j�¼eÁÂr¿Ð~½ j§°�j_]_tÝn.�,ikv,f~¼�p�°ejÝ]_t�ÁÂtkv,i�]%�FjSne]_¼ep
ÁÂ¼ev�«<¦WjÄ½utÝbRªC]_¼ev%¢��IikjmÁÂr�Á t�]_¼X�mjFnZ«<°~r��0°��mv,¼Êt�ikv,½ Á$t�i�]_¼�Á3¢~rui�]_t�r v,¼�i�]_tÄj�Ámn�r Á�]_½u½�v�«Zjmp tkv�\g]_i0�S«Cr t'°
j�¼�\Êr iÄv,¼.¦WjÄ¼Êt�]_½ ÁÂt�ikjmÁ�ÁmbOÂCj_]_t%t�i�]_¼eÁ3� j�iCru¼gtkv�t0°ej p~jmj¼¢IÁ�v,r ½�f�¢Æp�]_tkj�Á*]�p~jmjV¢IÁ�v,r ½ tkjV¦ð¢�j�i�]_t�f~iÄjFb
ï
ÁÂt�i�rÛ��t�j�¼ejÄi¼�%��Ðh]_½�]_¼X�mj$r Á<¦a]_ru¼Êt�]_r ¼�j�p��Åv,i�t0°ej'Á f~i0��]%�mj#è%�Ý]_¼ev%¢��aÁ��sÁÂtÄj¼¦ ]_¼epR� v,i�t0°�j$p~jmjV¢IÁ�v,r ½ ]_t
jV\7jÄi0�It�r¿¦Wj�ÁÂtkjV¢:½ j�¼ej�i��%�Ír�Á ¼ej¼\7j�iQ��ikjÝ]_tkjmp v,i�pcj�ÁÂt�ikvC�7jmp�n�jÄ^5��jV¢~t�¢�vFÁ�ÁÂr¿Ð~½]�It0°cikv,fX�%°Í¼gf.¦Wj�i�r��_]_½
ikv,f~¼�p[ñ�v%¾�b
Ï
°ejQ«�]_tkj�i(ÐÆ]_½ ]_¼X�mj-�Ý]_½Û��f~½�]_t�r�v,¼�Á§¢�j�i0� v,i0¦WjmpR«Crut0°~ru¼�jÝ]%�0°Ít�r ½ j�]_ikj�ru½ ½ufeÁÂt�i�]_tkjmpMru¼Ø£�rÛ�,fcikj ÷ b43O�
t0°ej�¢~ikj���r]¢~rut�]_t�r v,¼�«�]_tkj�i<��]_½u½ ru¼X�?v,¼�t0°�j*½�]_¼ep:ÁÂfci0��]%�mjFn~Á�v%¦Wj*r Á�],p~pcj�patÄvÏ]-�Ý]_¼ev%¢��aru¼gtkj�i��mj¼¢ct�r�v,¼
ikjmÁ�j�i0\7v,r i,n�«<°~r��0°W]%�C�mv,f~¼ÊtkÁP� v,i�t0°ej�]#Ð~ru½ rut��Ñv%�h½�jÝ]¼\7jmÁ
]_¼ep8�,ikv,f~¼ep�½ur t�tkjÄiqtÄv§°�v,½�p�Á3¦¯]_½u½e]#¦Wv,f~¼ÊtkÁqv%�-3� ikjmjVñ�ÁÂt�]_¼epsru¼X�5/O«�]_tkjÄiI��ikv%¦Ë«§°~rÛ�0°WjV\7]#¢�v,i�]_t�r v,¼�v�����f~ikÁ�f~¼.°cr ¼epcjÄikjmp�bZÏ
°�j�ikjmÁÂt�v%�ht0°ej,¢~ikj��Är¿¢~rut�]#ñ
t�r v,¼î� ]_½ ½ Á t'°~ikv,fX�%°Wtkv$t'°ej�Á�v,ru½ÆÁ f~i0��]%�mjFns]_¼�p�t0°cr�Á�t0°~ikv,f��%°.��]_½u½~r�Á�ru¼Ït�fci�¼î¢Æ]_i�t�rut�r�v,¼�j�p?ru¼gtkv¿ÁÂf~i0� ]%��j
i�f~¼�v%¾ÍçÅvC\7j�i�½ ]_¼�p�µevC«�ë?]_¼�pÙr ¼.Éc½ t�i�]_t�r�v,¼Er ¼Êtkv�t0°ejWÁ3°h]_½u½ vC«�ÁÂf~i'��]%��jWÁ�v,ru½Z½�]¼�7j�iÝbØÎQ]_tkj�i�psr¿¾efeÁ�jmÁ
Ð�jÄt�«Yj�j�¼at0°�j$ÁÂfci0��]%�mj*Á�v,r ½�½ ]V�7jÄi ]_¼�p�]?Á�jC�mv,¼ep:Á�v,r ½�½ ]V�7jÄi,n5«<°~r��0°:j�¼X�mv%¦8¢h],Á�Á�jmÁZt0°ej�ikjV¦¯]_r ¼�p~jÄi�v%�
t0°ej�ikvÊv,t�lmv,¼ejSb:ÎQ]_tkjÄi$]_½�Á�v?pìr]¾efeÁ�j�Á
Ð�j�t�«YjmjÄ¼Wt0°ej%ikvÊv,tZ½�]¼�7j�i ]_¼ep:]'t0°cr ikp�n7½�]_i��Fj�i�Á�v,ru½h½ ]V�7jÄi�t0°Æ]_t
]_½u½�v�«�Áq½�v,¼X�%ñ tÄjÄi0¦<ÁÂtÄv,i�]%�FjZv%��Á�v,ru½[¦Wv,r ÁÂt�f~ikjSnF]_¼epQ«C]_tÄjÄi��Ý]_¼-¢�jÄi��mv,½�]_tkj�v,fct�v%�et0°~r Á�t0°~ruikp'½�]¼�7j�i
]_¼ep
t0°ÊfeÁCv,f~t%v%�qt'°ejæ¦WvÊp~j�½�jmp:Á�v,ru½P�mv,½ f�¦�¼�bZo:\g]#¢Æv,i�]_t�r�v,¼Ij�^Êt�i�]%��tkÁ
¦Wv,r�Á t�f~ikjO� ikv%¦�t0°ej%ru¼gtkj�i��mj¼¢ct�r�v,¼
ikjmÁ�j�i0\7v,r i,n$� ikv%¦<t0°ejZtkv%¢Wt�«Zv¿Á�v,r ½e½�]¼�7j�ikÁmns]_¼�pð� iÄv%¦ ]_¼��WÁÂ¼evC«§¢h]%�0Ê-¢~ikjmÁ�j�¼gtÝbYçdÏ!°ev,fX�%°�¼ev,t
Á3°ev�«C¼
ru¼�£�r��,f~ikj ÷ n�]aÁ ¼evC«¸Ð~fep.�Fj�t r�Á%r ¼��Ä½ufep~jmp�bGëNÏ
°ej�\MvFÁÄ]_rÛ�8À d~\ j�¼eÁÂf~ikjmÁ ]aÁÂt�i�rÛ��tO«C]_tÄjÄi�Ðh]_½�]_¼X��j
� v,i�jV\7j�i0�aÁ f~i0��]%�mj�ikj�Á�jÄi0\7v,ruiÝb�3�¼~½¿�W¼gf.¦Wj�i�r��_]_½hikv,f~¼�p[ñ�v%¾S�_]_¼ �ÄikjÝ]_tkj v,i�p~jmÁÂt�ikv��î«�]_tkj�i<¦¯],Á�Ámb
o�]%�0°�½ ]_¼�paÁÂf~i'��]%��j�t�ru½ jæ°h],Á�jÄr��%°gt!¢~ikv+�,¼evFÁ t�rÛ��\7]_i�r�]#Ð~½ j�Á_bUÏ
°~iÄj�j ]_ikj¿],Á�Á�v��Är�]_tkjmpî«Crut0°¯t0°ej%jÄ¼�jÄi��%�

÷
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radiation
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radiation
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£�r��,f~ikjð�5#YÏ
°ej jÄ¼ej�i��%�¶Ðh]_½ ]_¼���j¿]_t�t0°ej%½ ]_¼�p:ÁÂf~i0� ]%��jSbYÏ
°ej Á3°h],p~jmp�µ~fc^sjmÁ�]_ikj2��v%¦8¢~f~tÄj�p�«Cr t'°~r ¼
t0°ej \�vFÁk]_r���À d~\Ø½Êt'°ej%v,t0°ej�ikÁC]_ikj�¢~ikv�\gr p~jmp�Ð��Ït0°�j(Ì2ªC\Eb

Ðh]_½�]_¼X�mj$j��SfÆ]_t�r�v,¼�Á�#
ê76mnst0°ej�tkjV¦ð¢�j�i�]_t�f~iÄj�v%��t0°ej%ÁÂf~i'��]%��j�è%�Ý]_¼ev%¢��¯Á3�ìÁÂtkjV¦�n
ê7�7nst0°ej�tkjV¦8¢Æj�i�]_t�fcikj�p~jmj¼¢¯r ¼:t'°ej%Á�v,r ½ ne]_¼ep809 nÊt0°�jæ\7]#¢�v,i!¢~ikjmÁ�ÁÂf~ikj�ru¼:t0°ej��Ý]_¼ev%¢���]_ruiÝb

£�r¿\7j']_ikj¿],Á�Á�v���r ]_tkjmp�«Crut0°¯t0°ejO«C]_tÄjÄi<ÐÆ]_½ ]_¼X�mj jC�7fh]_t�r v,¼eÁ�#: n~t0°ejO¦Wv,r�Á t�f~ikj��mv,¼gtkj�¼Êt�v%��t0°ej��Ý]_¼ev%¢��Ïru¼gtÄjÄi��mjV¢~t�r v,¼aikjmÁ�j�i0\7v,r i,n;=<Ýnst0°ejO¦Wv,r�ÁÂt�f~ikj���v,¼Êtkj�¼gt*v%��t0°ej�tkv%¢�Á�v,r ½�½ ]V�7jÄi,n; � nst0°ejO¦Wv,r�ÁÂt�f~ikj���v,¼Êtkj�¼gt*v%��t0°ejO¦�r�pcps½�j%Á�v,ru½�½ ]V�7jÄiÝn;?>Snst0°ejO¦Wv,r�ÁÂt�f~ikj���v,¼Êtkj�¼gt*v%��t0°ejOÐ�v,t�tkv%¦�Á�v,ru½�½ ]V�7jÄiÝne]_¼ep@ nìt0°�j§¦Wv,r ÁÂt�f~iÄj§°�jÄ½ pî«Crut0°~ru¼at'°ej%ÁÂ¼evC«§¢h]%�0Êhn~r]� ]_¼��gb
Ï
°ejmÁ�jO¢~ikv+�,¼�vFÁÂt�r��æ\7]_i�r ]#Ð~½ jmÁC]_ikj%f.¢�pe]_tkjmp:]_t�jV\7j�i0�Ït�r]¦Wj%ÁÂtkjV¢ b

�



INTERCEPTION

RESERVOIR

SURFACE LAYER

ROOT LAYER

RECHARGE LAYER

PRECIPITATION

EVAPORATION
+ TRANSPIRATION

THROUGHFALL
INFILTRATION

SURFACE RUNOFF

DRAINAGE

SOIL MOISTURE
DIFFUSION

£�r��,f~ikj ÷ #�d[�0°ejV¦¯]_t�rÛ�%v%��t'°ejO«C]_tkj�i<Ðh]_½�]_¼X�mj(�Ý]_½��Äf~½�]_t�r v,¼eÁY¢�j�i0� v,i0¦WjmpðÐ��Wt0°ej¿\MvFÁÄ]_rÛ�2À�d~\Eb
A B ����PåDCFE©�������	��HG.���%���-_Æ���%JI)����	��
���?���
Ï
°ej¿ÁÂf~i0� ]%��j jÄ¼�jÄi��%�¶µ~f~^ìj�Á*]_ikjQ�mv%¦ð¢cf~tkjmp:]_t%jÝ]%�0°�t�r]¦Wj ÁÂtkjV¢RÐ���Á�v,½]\Êru¼X�?t�«Yv�jC�7fh]_t�r v,¼eÁ�ÁÂr¿¦�f~½¿ñ
t�]_¼ejmv,feÁÂ½¿��]_t%jÝ]%�0°I½ ]_¼�p�ÁÂf~i0��]%�mj$t�r ½ j5#�v,¼�j�� v,i�t0°ej¿ÁÂf~i0� ]%��j jÄ¼�jÄi��%��Ðh]_½ ]_¼���j r tkÁ�jÄ½¿� ne]_¼ep�v,¼ej't0°Æ]_t
j��Sfh]_tÄj�Á�\7]#¢�v,i�t�i�]_¼eÁ�¢Æv,i�t$ru¼gtÄv:t0°ej8�_]_¼�v%¢��Q]_r i@«Cr t'°¬\7]#¢�v,i't�i�]_¼eÁ3¢�v,i�tÑ]¼«�]¼����ikv%¦ t0°ej8�Ý]_¼ev%¢��
]_ruiÝb!Ï!°ej(¢~iÄj�Á�j�¼Êt%Á�jC��t�r v,¼�p~jmÁ0��i�r]Ð�jmÁ
°ev�«©t0°ejmÁ�j$t�«ZvWj��Sfh]_t�r�v,¼eÁ*]_ikj�Á�j�t�f.¢I]_¼epIÁ�v,½¿\7jmp�b�dìjC��t�r v,¼
 -«Cru½ ½�p~jmÁ0��i�r]Ð�j<°ev�«©t0°ej�ru¼epsr¿\gr psfh]_½D�mv%¦ð¢�v,¼ej�¼ÊtkÁ�v%��t0°ej jC�7fh]_t�r v,¼eÁC]_iÄj(�mv%¦8¢~f~tkjmp�b

KMLON P j1k"g3o7Q5l=RTS�l.k"iVU+W�o�qdo'SXQ5lYR�ZIj�o�e$bdf[S
Ï
°ej ÁÂf~i'��]%��j%j�¼ej�i��%�îÐÆ]_½ ]_¼X�mj%jC�7fh]_t�r v,¼ nsr ¼¯t0°ej¿]#ÐeÁ�j�¼X�mj*v%� ÁÂ¼evC«§¦Ïj�½utÝngr�Á\ �^] ��_`�a7b \dce ]�f :hgDi ê76ökj b \mle ] bYnob.p�qrbtsvuDw ç0�#ë

«<°ej�ikj \D�^] �x_`�a f ¼�jÄt�Á3°ev,i�t�«C]V\7j$i�],pìr ]_t�r v,¼�]#Ð�Á�v,i0Ð�j�pM]_tCt0°ej ÁÂf~i'��]%��jSn\dce ] f ½ v,¼X�%«C]V\7j'i�],psr�]_t�r v,¼�]#ÐeÁ�v,i0Ð�j�pM]_tCt0°ej ÁÂf~i0� ]%��jSn: g f °ej_]_tæ�_]#¢h]%��rut��M],Á�Á�v��Är�]_tkjmpî«Crut0°MÁÂf~i0��]%�mj�è%�_]_¼ev%¢��¯Á3�sÁ tkj¼¦�ni ê76 f �0°h]_¼X�Fj%r ¼�Á f~i0��]%�mj¼ñ��Ý]_¼ev%¢���tkj¼¦8¢�j�i�]_t�f~ikjSn$ê76�n~vC\7j�i�t�r¿¦Wj*Á tkj¼¢�n
 



ö�j f t�r¿¦Ïj%ÁÂtÄj¼¢�pìf~i�]_t�r v,¼ n\dle ] f f.¢�«C]_iÄpa½�v,¼��%«C]V\7j$i�],psr�]_t�r v,¼I]_t�ÁÂfci0��]%�mjFnn f Á�j�¼eÁÂr¿Ð~½ jO°ej_]_t§µ~f~^Ænp f ½�]_tkj�¼gt<°�j_]_t�v%�P\7]#¢�v,i�r l_]_t�r v,¼ nq f j¼\7]#¢�v,i�]_t�r�v,¼¯i�]_tkjSnc]_¼eps u f °ejÝ]_t<µ~fc^�tÄv�pcj�jV¢:Á�v,ru½ b
o�¼ej�i��%�:],Á�Á�v���r�]_tkj�p¶«Cr t'°:ÁÂ¼ev�«<¦WjÄ½utZr ÁZt�iÄj_]_tkjmpaÁ�j¼¢h]_i�]_tkjÄ½¿�gnì],Á�v,f~t�½ur ¼ejmpÏru¼Idsj���t�r�v,¼ � b© ìb
o�]%�0°Wv%��t'°ej�j�¼ej�i��%�Qµ~fc^sjmÁ�r ¼Aç0�#ë�r�Á�],Á�Á f.¦Wj�p-�mv,¼eÁÂr ÁÂtkj�¼gtU«Cr t'°?t0°ej ûÝ}~y7zF���ky ÁÂf~i0��]%�mj�tÄj¼¦8¢�jÄi�]_t�f~ikjSn
ê76mne]_¼epR�Ý]_¼ev%¢��:]_rui<\7]#¢�v,i<¢~iÄj�Á�Á f~ikjSn 8 9 n[� v,iCt0°�j�t�r]¦Wj%ÁÂtkjV¢ bY�
jC�Ý]_feÁ�j%t0°ejmÁ�j�f.¢�pe]_tkjmpð\g]_½ fejmÁ�]_ikj¼ev,t!Êg¼ev�«C¼M]�¢~i�r v,i�rX«<°ej�¼Ït'°ej�jÄ¼�jÄi��%�8Ðh]_½�]_¼X�mj�r�Á,�_]_½���f~½ ]_tÄj�pÖç r�b jSb n$Ð�j��_]_feÁ�j%]_¼ar¿¦ð¢c½ r��Ärut
Á�v,½uf~t�r v,¼
r ÁCp~jmÁÂr iÄj�pXë�nSt0°ej¿\MvFÁÄ]_rÛ�2À�d~\¡f�Á�j�ÁYt0°ejO� v,½u½�v�«Cr ¼���½ ru¼ejÝ]_i�r�lÝ]_t�r v,¼eÁ�#

\ le ]?fzy \ le ]7{}| e�~ b�� ��\dle ]�+ê76 � | e�~ i ê 6 w ç ÷ ë

n f ý n þ | e�~ b��0� n� ê76�� | e�~ i ê 6 b��}� n� 8 9 � | e�~ i 809 w ç � ë

q f ý q þ | e�~ b�� � q� ê76�� | e�~ i ê76 b�� � q� 8 9 � | e�~ i 8 9 w ç6 "ë
]_¼ep s u f ý s u þ | e�~ b � � s u��ê 6H� | e�~ i ê76 w ç�®+ë

«<°ej�ikjqt0°ej
ÁÂf.Ð�Á0�Äi�r]¢~tH-�v,½ p�/%p~jÄ¼�v,tkj�Á:�SfÆ]_¼gt�rut�r j�Á:�_]_½���f~½ ]_tÄj�p'f�ÁÂr ¼��Zt0°ej�¢~ikjV\gr v,feÁ�t�r]¦Wj
ÁÂtkjV¢�� ÁZ\7]_½ufejmÁ
v%�Dê76�]_¼�p 8 9 ns]_¼ep8«<°ej�ikj i ê76�]_¼�p i 8 9 ]_ikjCt0°ej!�0°h]_¼X�FjmÁ ru¼Ït'°ejCÁÂf~i'��]%��j
tkjV¦ð¢�j�i�]_t�f~iÄjZ]_¼ep��Ý]_¼ev%¢��
\7]#¢�v,i�¢~ikjmÁ�ÁÂf~iÄjFn~ikj�Á�¢Æj���t�r]\7j�½¿�7n~t0°h]_t v�����f~i%vC\7j�i't0°�j$t�r¿¦Wj'ÁÂtkjV¢ bæÎ)r t'°�t'°ej�Á�j$½ur ¼ejÝ]_i�r l_]_t�r�v,¼eÁ_nct0°ej
j�¼ejÄi¼�%�îÐh]_½�]_¼X�mj(�Ý]_¼RÐ�j�ikjV«Ci�rut�tkj�¼:],Á\D�^] �x_`�a b \dce ]���y \dle ] bYnob.p�qrbts u { | e�~ f

� :Hgö�j b ��\ le ]�+ê 6 b � n� ê 6 b.p � q� ê 6 b � s u�+ê 6 � | e�~ i ê76 b � � n� 809 b.p � q� 809 � | e�~ i 8 9 � ç�¥+ë

\�vFÁk]_r��îÀ d~\ ¡ j�ikÁÂr v,¼eÁ��Ï]_¼ep ÷ psr]¾hj�i���ikv%¦ ¡ j�ikÁÂr v,¼ � r ¼Et0°ej-\7]_½ufej�v%� p feÁ�j�pÖ«<°ej�¼ÙÁÂ¼ev�«Or Á
¢~ikjmÁ�j�¼gt,b�»é¼ ¡ j�ikÁÂr v,¼eÁ,�C]_¼ep ÷ n,t0°ej�¢~ikjmÁ�jÄ¼���j
v%�eÁÂ¼ev�«Rr]¦8¢~½ur j�Á�t0°h]_t�t'°ej�v,¼c½]�Ñj¼\7]#¢�v,i�]_t�r�v,¼2¢ÆvFÁ�ÁÂr]Ðc½�j
r ÁqÁÂ¼evC«LÁÂf.Ð~½ur]¦¯]_t�r v,¼ nF]_¼ep p r�Á�Á�jÄt�tkv�t0°ej�½ ]_tkj�¼ÊtP°ejÝ]_tqv%�hÁÂf.Ð~½ur¿¦a]_t�r�v,¼ b�»é¼ ¡ j�ikÁÂr v,¼ � nSjV\7]#¢�v,i�]_t�r v,¼�Ý]_¼av��C��f~i
r ¼�¢h]_i�]_½u½ jÄ½.��ikv%¦ t0°ej�ÁÂ¼evC«§¢h]%�0Ê¯]_¼epð��ikv%¦Ot0°�j�ÁÂ¼evC«§ñd� ikjmj
� i�]%��t�r v,¼av%��t0°ejZ½�]_¼epWÁÂf~i0� ]%��j
t�ru½�jSb:»é¼ ¡ j�ikÁÂr v,¼ � n p r ÁCÁ�j�tZtÄv p f �5� � � _ | ] p���b ç�� � �5� � � _ | ]Dë p���w ç�¨+ë
«<°ej�ikj p�� r Á$t0°�j�½ ]_tkj�¼Êt�°ejÝ]_t'v%��ÁÂf.Ð~½ur¿¦a]_t�r�v,¼ n p�� r Á$t'°ej?½ ]_tkj�¼Êt(°ejÝ]_t�v%�!\7]#¢�v,i�r l_]_t�r v,¼Ev%�Z½urÛ�7f~r p«�]_tkjÄi,nY]_¼�pr�5� � � _ | ])r�Á�t0°ejWi�]_t�r v�v%� ÁÂ¼ev�«¡Á f.Ð~½ur]¦¯]_t�r v,¼ÙtkvItkv,t�]_½�jV\7]#¢�v,i�]_t�r v,¼ n1«<°crÛ�0°í�Ý]_¼ Ð�j
p~j�tkj�i0¦�r ¼ejmp8ÐÆjV� v,ikj�t0°�j*jV\7]#¢�v,i�]_t�r v,¼arutkÁ�j�½¿��r Á<�_]_½���f~½ ]_tÄj�p�ngfeÁ r ¼X�Rç0�+�C "ë�b!ç�dìj�j¿dsj��Ät�r v,¼A¥Êb � b ÷ b¯ë
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KML�� � o7�<fDk h�q�jIr�R�ZIj�o�e$bdf[S
oI�SfÆ]_t�r�v,¼õç�¥+ëæ°Æ],Á't�«Yv:f~¼.ÊÊ¼ev�«C¼eÁmn i ê76?]_¼�p i 8 9 n ]_¼�p�t0°ÊfeÁ�]_¼�v,t0°ej�i�j��Sfh]_t�r�v,¼Er�Á ¼ej�jmp~jmp�bR£~v,it0°ej?Á�jC�mv,¼epÍjC�7fh]_t�r v,¼ nÆt0°ej�\�vFÁk]_r���À�d~\ ],Á�ÁÂf.¦Wj�Á%t0°h]_t t0°ej-�Ý]_¼ev%¢��E]_r i�°h],Á$¼�jC�,½urÛ�,r¿Ð~½ j?ÁÂtkv,i�]%�Fj
�Ý]#¢h]%�Ärut���� v,iI«�]_tkj�iI\7]#¢�v,iÝnSÁ�v�t0°h]_tqt'°ej1µcf~^�v%�X¦Wv,r ÁÂt�f~ikj�� ikv%¦<t0°ej�t�ikjmjmÁ�]_¼ep?Á�v,ru½sru¼gtkv�t0°�j
�Ý]_¼ev%¢��
]_ruiÝn q ������� nÊr ÁCj�^~]%��t�½¿�îÐh]_½�]_¼X�mj�p¶Ð��Wt0°ejOµ~f~^¯v,f~t�v%��t0°ej��_]_¼ev%¢��Wr ¼Êtkv�t0°ej vC\7j�i�½¿�gru¼X�W]_t0¦WvFÁ3¢.°�jÄikjSnq ne],ÁO�Ý]_½Û��f~½�]_tkj�p�«Crut0°¬çd "ë�b q ���}��� r Á<�mv%¦ð¢cf~tkjmpð«Crut0°�#q ������� f����  � ç 8 � çsê 6 ë � 8�9 ë¡ `£¢ w ç�+ë

«<°ej�ikj � r Á$]_rui p~j�¼eÁÂrut��gn � r�Á�t0°�j$i�]_t�r vWv%� t'°ej(¦Wv,½ jC��f~½�]_iO«Zj�rÛ�%°Êt v%��«C]_tkj�iO\7]#¢�v,i%tkv�t0°h]_t%v%�
psi0�]_ruiÝn   � r Á t0°�j�ÁÂf~i0��]%�mj<¢~ikjmÁ�ÁÂfcikjFn 8 � çsê76'ë�r Á t'°ej�Ák]_t�f~i�]_tkj�p-\7]#¢�v,i,¢~ikjmÁ�ÁÂf~iÄj�]_t�t'°ejCtkjV¦ð¢�j�i�]_t�f~iÄjYê76�n]_¼ep ¡ `O¢ r ÁCt0°ej¿j¼¾hj���t�r]\7j¿ÁÂf~i0� ]%��j ikj�Á r�ÁÂt�]_¼X��j%tkv-\7]#¢�v,i�t�i�]_¼�Á3¢�v,i�tÝn[«<°~r��0°A\7]_i�r j�Á<«Crut0°Rê76%]_¼�p 8 9 b�1�?½uru¼ej_]_i�r�l�r ¼��@ç�+ë ]_iÄv,f~¼ep ý ê76�þ | e�~ ]_¼ep ý 8 9 þ | e�~ ]_¼ep8�mv%¦QÐ~ru¼~ru¼X�æ«�r t0°Sçd "ë�n�t0°ejCj��7fh]_t�r v,¼ q f q ���}���r ÁZt�i�]_¼eÁ�� v,i0¦Wj�p�ru¼gtkv¤#
ý ç q � q ���}��� ë ¡ `£¢ þ | e�~ f� � ¡ `O¢ � q� ê76 b ���  � � 8 �� ê76 � qD¥ � ¡ `O¢� ê76¦� | e�~ i ê76 ç�±+ë

� � ¡ `O¢ � q� 809 b ���  � b§qD¥ � ¡ `O¢� 809 � | e�~ i 8 9 w
«<°ej�ikj qD¥ r Áqt0°ej
°Æ]_i0¦Wv,¼~rÛ�,¦Wj_]_¼Wv%� ý q þ | e�~ ]_¼ep ý q ������� þ | e�~ bP» ¼8��]%��tÝn qD¥ ru¼Sç�±+ëI��v,f~½ p-Ð�jZikjV¢~½ ]%�mjmpÐ��Ïj�rut0°ej�i ý q þ | e�~ v,i ý q ���}��� þ | e�~ nsp~jV¢Æj�¼epsru¼X�%v,¼at'°ej�v,ikp~j�i�ru¼�«§°~rÛ�0°Wt0°ejYtkjÄi'¦ÏÁY]_ikj�½ur ¼ejÝ]_i�r l�jmp�bPÏ
°ej°h]_i0¦Wv,¼~r��O¦Wj_]_¼:r ÁZfeÁ�j�pWtkv�r ¼��ÄikjÝ],Á�j%t0°ej��Ý]_½Û��f~½�]_t�r�v,¼�� ÁYÁÂt�]#Ð~ru½ rut��7b
dgt�]#Ðcr ½ur t���r�Á!� f~i�t0°�jÄi
r ¼��ÄikjÝ],Á�jmpîÐ��ÏiÄjC�7f~rui�r ¼��'t0°h]_t

� ���  � � 8 �� ê76 � q ¥ � ¡ `O¢� ê76X� | e�~©¨ ·5� ç��C·"ë

]_¼ep � ���  � bªqD¥ � ¡ `£¢� 8 9 � | e�~d¨ ·5� ç��+�#ë

»��Æj�rut0°ej�i�Á f.¦Or Á ¼�jC�7]_t�r¿\7jSnSr t
r�ÁqikjmÁ�j�t�tÄv'lmjÄikv�Ð�j¼� v,iÄj(ç�±+ëqr�Á�feÁ�jmp�bPÏ
°ejZr p~jÝ]*r Á tÄv'j�¼eÁÂf~ikjYt0°h]_t�t0°ej
ru¼epsruikjC��t,�0°h]_¼X�FjmÁ�ru¼ajV\7]#¢�v,i�]_t�r v,¼M],Á�Á�v��Är�]_tkjmpð«Crut0°¶�0°h]_¼X�FjmÁ�ru¼��Ý]_¼ev%¢���ikj�Á r�ÁÂt�]_¼X��j�p~v'¼ev,t�jÄ^5��jmjmp
t0°ejO¦Wv,ikj psruikjC��t<�0°Æ]_¼X�Fj�Á*],Á�Á�v��Är�]_tkjmp�«Crut0°R�0°h]_¼��Fj�ÁZru¼ 8 9 ]_¼ep�ê76�b
oI�SfÆ]_t�r�v,¼õç�±+ë*r Á�¦WvÊpsr]É�j�pS«<°ej�¼ t0°�j�Á f~i0��]%�mj�ikjmÁÂr�Á t�]_¼X�mjÑr Á'lmj�ikvìn�jSb©�ìbun�psfej?tkv:t0°ej-¢~iÄj�Á�j�¼X�mj?v%�
ÁÂ¼ev�«Ëç�r ¼ ¡ j�ikÁÂr v,¼eÁO�%]_¼ep ÷ ë v,i�]$Ák]_t�f~i�]_tkjmp8�_]_¼ev%¢��Aç Á�jmj%dsj��Ät�r�v,¼� ìb4 "ë�b1¹Z¼epcjÄi�t0°ejmÁ�j<�mv,¼epsrut�r v,¼eÁmn
t0°ejO�Ý]_¼ev%¢��:]_rui
\g]#¢Æv,i!¢~ikjmÁ�ÁÂf~iÄjFn 8 9 nsr�Á�],Á�ÁÂf.¦WjmpÏj��7fh]_½htkv 8 � ç ê760ë�nsÁ�v't'°h]_t�ç�±+ë�r�Á
ikjV¢~½ ]%�mjmpð«Crut0°�#

ý 8 � çsê76'ë � 8 9 þ | e�~ f � � 8 �� ê76 i ê76 b i 8 9 ç�� ÷ ë
»é¼N��]%��tÝnÆÁÂf�ÐeÁÂt�rut�f~t�ru¼X�Rç�+ë�ru¼gtkvSç�±+ë ]_¼epÍÁ�jÄt�t�r ¼�� ¡ `O¢ ]_¼ep�rutkÁ p~jÄi�r]\7]_t�r]\7jmÁ�tkvalmjÄiÄvî¢~ikvÊpsfX�mjmÁQç�� ÷ ëj�^~]%��t�½¿�7b

¥



KML«K P fZq�jIe+bdf�SËfDg P b�¬Hj1qse+o'S�l.f:j1cR�Z1j1oXe+bdf�S1c
Ï
°ej�\MvFÁÄ]_rÛ�AÀ d~\ Á�v,½]\7jmÁSç�¥+ë�]_¼epùç�±+ëRç v,iWÁ�v,½]\7jmÁAç�¥+ë�]_¼epùç�� ÷ ë�n�ru¼Lt'°ej��Ý],Á�j�v%� l�j�ikvÍÁÂf~i0� ]%��j
ikjmÁÂr ÁÂt�]_¼X�mj#ë
tkv-¢~ikvÊpsfX�mj§\g]_½ fejmÁ�v%� i ê76%]_¼ep i 8 9 � v,i�t'°ej$t�r¿¦Wj$Á tkj¼¢�bYÏ
°~r Á%]_½ ½ vC«�ÁCt'°ej��Ý]_½Û��f~½�]_t�r v,¼v%��t0°ej¿Á�jÄ¼�ÁÂr]Ðc½�j�°ej_]_tOµcf~^�]_¼epIjV\7]#¢�v,i�]_t�r v,¼�i�]_tkj�� v,i%t0°ej$t�r]¦Wj'Á tkj¼¢�nìfeÁÂru¼X�Sç � ë�]_¼epHçd "ë�b<» t¿]_½ Á�v
]_½u½�v�«�ÁZt0°ej%f.¢�pe]_t�ru¼X�¿v%��t0°ej�¢~ikv+�,¼evFÁ t�rÛ�O\7]_i�r ]#Ð~½ jmÁ
ê 6 ]_¼ep 809 #

ý ê76�þ _` ] f ý ê76�þ | e�~ b i ê76 ç�� � ë

ý 809 þ _` ] f ý 809 þ | e�~ b i 8�9 ç��C "ë

��jV� v,ikj�t'°ej-¢~ikv+�,¼evFÁÂt�rÛ�Q\7]_i�r ]#Ð~½ jmÁ']_ikj?f.¢�pe]_tÄj�p�n�t'°ev,fX�%° n�Á�jV\7jÄi�]_½Y�0°�jC�0ÊìÁ�]_ikj-¦¯],p~j�v,¼ t'°ej-�_]_½¿ñ
��f~½ ]_tÄj�pHµ~f~^ìjmÁmb÷£�ruikÁÂt,n t0°ejI\�vFÁk]_r��SÀ�d~\ jÄ¼eÁ f~ikjmÁÑt'°h]_tWÁÂf�!��Är j�¼gt-«�]_tkj�iÏr Áa]V\7]_ru½ ]#Ð~½ jR� v,iWt0°ej
�Ý]_½Û��f~½�]_tkj�p�jV\7]#¢�v,i�]_t�r v,¼�i�]_tkjSbæÏ
°�j?]¼\7]_ru½�]#Ð~½�j2«C]_tkj�iÝn®; �"¯°�²± e n�r�Á��Ý]_½Û��f~½�]_tkj�p:ru¼ ¡ jÄiÄÁÂr�v,¼�Á2��]_¼ep ÷],Á ; �"¯°�²± e fo³ : b ; < b ; � w «<°ej�¼:Á ¼evC« r ÁZ¼ev,t§¢~ikjmÁ�jÄ¼Êt@ w «<°ej�¼:Á ¼evC« r Á
¢~iÄj�Á�j�¼Êt ç��#®+ë

]_¼eparu¼ ¡ j�ikÁÂr v,¼ � ],Á ; �´¯µ�²± e f : b ; < b ; � b @ � ç��#¥+ë
»��~t0°ej��Ý]_½Û��f~½�]_tkj�pÑj¼\7]#¢�v,i�]_t�r�v,¼2� v,i�t0°ejqt�r¿¦Wj�Á tkj¼¢�n q ökj�nÝr ÁP�,ikjÝ]_tkj�i�t0°h]_¼4; �´¯µ�2± e nÝt'°ejÄ¼Ï]_½ ½c]¼\7]_ru½�]#Ð~½�j«�]_tkjÄi
jV\7]#¢�v,i�]_tkjmÁqpsf~i�ru¼X��t0°ejYt�r]¦WjYÁÂtkjV¢ ng]_¼ep?t0°ej!�_]_¼�v%¢��W]_rui�\7]#¢�v,iI¢~ikjmÁ�ÁÂf~ikjSn 8 9 n�r Áqikj�Á�jÄt�tkv%t0°ej
Ì�ª�\¶ñd¢cikvC\Êr�pcj�p�\g]#¢Æv,iI¢cikj�Á�ÁÂf~ikj�r ¼?t'°ejZv�\7jÄi�½¿�Êr ¼X� ]_ruiÝn 8�¶ bUÏ
°ej,\7]_½ufejZv%� i ê76�r Áqt0°ej�¼�ikj���v%¦8¢~fctkj�p
feÁÂru¼X�Aç�¥+ë�]_½ v,¼ejSnÆ]#� tkj�i%Á�j�t�t�ru¼X�-ÐÆv,t'° y	·$¸·�¹$º { | e�~ ]_¼ep y	·�¸· �µ» { | e�~ tkvÏlmj�ikvìncikjV¢~½�]%�Äru¼X� i 8 9 Ð�� 8�¶ � 8 9 n]_¼ep iÄj¼¢~½�]%��r ¼X� p�q Ð�� p ; �"¯°�²± e½¼ ö�j�b�Ï
°ejWÁ�j�¼eÁÂr¿Ð~½ j@°�j_]_t2µ~f~^Ír�ÁQ�mv%¦8¢~f~tkjmpIfeÁÂru¼X�¬ç � ë(«�r t0°Et0°ej¦Wvgpìr]Éejmp i ê76mb
dsj���v,¼�p�ngt0°ej \�vFÁk]_rÛ��À d~\ �0°ej��0ÊsÁZt'°h]_t�t'°ej��_]_½��Äfc½ ]_tkjmpajV\7]#¢�v,i�]_t�r v,¼Wi�]_tkj%r�Á!��v,¼eÁ r�ÁÂtÄjÄ¼ÊtY«�r t0°¯t0°ej
\7]#¢�v,i�¢cikj�Á�ÁÂf~ikj-�,i�],pìr�j�¼gtÄÁmb�ï ¢ÆvFÁ r t�r¿\7jQµ~f~^Iru¼ t0°�j@¢cikj�Á�jÄ¼X�mj?v%��]a¼�j¼«C½¿��ñ�j�ÁÂt�]#Ð~½ r Á3°ejmp�¼ej��7]_t�r]\7j
�,i�],psr j�¼gt2ç v,i
\ÊrÛ�mjVñd\7jÄikÁÄ]+ë r Á
¢�vFÁ�ÁÂr¿Ð~½�jCfc¼ep~j�i
�mjÄi�t�]_r ¼���v,¼�psr t�r�v,¼eÁY],Á�]'ikjmÁÂf~½utYv%��t0°ejC½ur ¼�j_]_i�r lÝ]_t�r�v,¼�Á
feÁ�jmp ru¼Ùt0°ejWÁ�v,½uf~t�r v,¼¬¢~iÄv��mj�pìf~ikjSb ïC½�Á�vìn�t0°ej�tkj�i0¦WÁ y ·�¸·�¹$º { | e�~ ]_¼�p y ·�¸· �µ» { | e�~ ]_ikjÏf~¼Êt�i�f�ÁÂt�«Yv,i�t0°��«<°ej�¼ t'°ej8�_]_½��Äfc½ ]_tkjmp jV\7]#¢�v,i�]_t�r v,¼R]_¼�p ý q þ | e�~ °Æ]¼\7jav%¢�¢ÆvFÁ r tkj�ÁÂr��,¼ bIdgfX�0°��Ý],Á�jmÁ?]_ikj�i�]_ikjSn:Ð~fct«<°ej�¼�t0°ejV�?v��C��f~iÝn�t'°ej�\�vFÁk]_r���À�d~\�Á�jÄtÄÁ�t'°ejCjV\7]#¢�v,i�]_t�r v,¼�i�]_tkjCtkv l�j�ikv�]_¼�pÏÁ�j�tkÁ i 8 9 tÄv 80¶ � 8 9 nr b jSb nFr t�Á�j�tkÁ�t0°�j
�Ý]_¼ev%¢��@\7]#¢�v,i1¢cikj�Á�ÁÂf~ikj�tkv%t0°ejY\g]#¢Æv,iI¢cikj�Á�ÁÂf~ikj�r ¼�t0°�jZvC\7j�i�½¿�gru¼X�¿]_r i,b:»étqt0°ej�¼?feÁ�jmÁ
ç�¥+ëC]_½ v,¼ej tkv?ikjC�mv%¦8¢~f~tkj i ê76_n�]#� tkj�iCikjmÁ�j�t�t�ru¼X� p�q n y	·�¸·�¹$º { | e�~ ]_¼ep y	·$¸· �°» { | e�~ tkv?lmj�ikvìb
Ï
°ej Á�jÄ¼�ÁÂr]Ðc½�j°ejÝ]_t<µ~f~^�r ÁZikj���v%¦8¢~fctkj�p�feÁÂru¼X��t0°�j§¦WvÊpsr¿Éej�p i ê76mb
£�ru¼h]_½ ½¿�gnmt0°�jZ\�vFÁk]_r��<À d~\ ¢~f~tkÁ�]Y½ur¿¦�rutqv,¼�t'°ejY�mv%¦8¢~f~tkjmp i 809¿¾ r]� i 809 r Á�tkvÊv�½ ]_i¼�FjFn,t0°ejY],Á�ÁÂf.¦Wjmp½ur ¼ejÝ]_i�r l_]_t�r�v,¼eÁÑ]_ikj�r ¼�\7]_½ur�p�nq]_¼epR]_¼Qr ¼eÁ t�]#Ð~ru½ rut��S¦¯]¼�Ep~jV\7jÄ½ v%¢ b¤ç dgfX�0°¬¢cikv%Ð~½ j¼¦WÁ¿]_ikj�½ jmÁ�Á'½ur]Ê7j�½]�
«Crut0° i ê76mncÁÂru¼X�mj*tÄj¼¦8¢�jÄi�]_t�f~ikj<�0°Æ]_¼X�Fj$r Á
¦�r t�rÛ�7]_tkjmp�Ð��Ït'°ej$Á f~i0��]%�mj5� ÁY°�j_]_tO�Ý]#¢h]%��r t��gb¯ëQÎô°ejÄ¼Hç�¥+ë
]_¼ep¬ç�±+ëC]_ikj$f�Á�j�pWtkv8��v%¦8¢~fctkj i ê76�]_¼ep i 8 9 n[«Crut0°:¼evQ¦WvÊpsr]É��_]_t�r v,¼ n i 8 9 r�Á§��v,¼eÁ t�i�]_ru¼ej�pWtkvQ°h]V\7j]R¦¯]%�,¼~r t�fep~j?¼evS�,ikjÝ]_tkjÄiÑt0°h]_¼ 8 9 è ÷ bN»�� i 8 9 r Á'ru¼ep~jmj�p iÄj�Á�j�t't'°~ikv,fX�%°Ùt'°~r�Á@��v,¼eÁ t�i�]_ru¼gtÝn i ê76'r Áikj���v%¦8¢~fctkj�pÍfeÁÂru¼X�Hç�¥+ë�]_½ v,¼ejSn feÁÂru¼X�:t0°ej�¼ejV«C½]�Ø¢~ikjmÁ0��i�r]Ð�jmpN\7]_½ufejWv%� i 8 9 bQdÊf~i0��]%�mjðµcf~^sjmÁ?]_ikj],p$&Âf�ÁÂtkjmpa]%����v,iÄpsr ¼��,½]�gnÊf�ÁÂr ¼��Rç � ëZ]_¼epØçd "ë�b

¨



KMLÁÀ Â fDk"k$lxQ�e+bdf�SÍg�fZk P S1f�ÃÄ¬Þl.qse
»���Á ¼evC«<r�Á�¢~ikjmÁ�j�¼gt v,¼It0°ej?Á f~i0��]%�mj?]_t%t0°ej�Ð�j��,r ¼c¼~r ¼��Ïv%��]�t�r¿¦Wj�ÁÂtkjV¢ nÆ]_¼�p�r¿��t0°ejQ�mv%¦8¢~f~tkjmpRê76
]_t t0°ej?j�¼epIv%�Zt0°ej¿t�r]¦Wj�Á tkj¼¢Ír Á']#Ð�vC\7j?t0°�j�� ikjmj�l�ru¼X�î¢�v,ru¼gtÝn�ê7ÅØç f ÷ ¨ � b¿�#¥FÀ�ë�nÆt0°ej�¼�Á ¼evC«<¦Wj�½ t%r Á
],Á�ÁÂf�¦ÏjmpÙtkvÍv�����f~iÝnZ]_¼epRt0°ej¯jÄ¼�jÄi��%�¤Ðh]_½ ]_¼���j�¦ÑfeÁÂt-Ð�jaikj���v%¦8¢~fctkj�p�bØÏ
°�j�]#¢.¢~ikv7]%�0°5feÁ�j�pÙru¼
¡ j�ikÁÂr v,¼eÁ��']_¼ep ÷ psr¿¾hj�ikÁZÁÂ½ur��%°gt�½¿��� ikv%¦ t0°h]_tYfeÁ�jmparu¼ ¡ jÄiÄÁÂr�v,¼ � b
]ÊbÇÆ ��{ÄÇk��x,�cÇdÈWz���yÇÉ¤Ê Ï
°ej ],Á�Á f.¦Wj�pW¼ej¼«÷\7]_½ f�j�ÁYv%� i ê76�]_¼ep i 8 9 ]_iÄji ê76 f ê7Å � ý ê763þ | e�~ ç��#¨+ë

]_¼ep i 8 9 f � 8 �� ê 6 i ê76#� ç��#+ë

oI�SfÆ]_t�r�v,¼Aç0�#¨+ëÆikjmÁ�jÄtÄÁ>ê76�tkvOê7ÅìbUÏ
°�j�v,f~t¼�Fv,r ¼X��½ v,¼X�%«�]¼\7jZi�],pìr ]_t�r v,¼ nFÁ�jÄ¼�ÁÂr]Ðc½�j�°ejÝ]_tPµ~f~^Æn�jV\7]#¢�v,i�]#ñ
t�r v,¼ai�]_tÄjFn~]_¼epR�,iÄv,f~¼epî°�j_]_t�ru¼X�?]_iÄj*ikj��mv%¦ð¢cf~tkjmpð«Crut0°Öç ÷ ë t'°~ikv,fX�%°Øç�®+ë�bUÏ!°ej�i�]_tkj v%��ÁÂ¼ev�«<¦WjÄ½utÝn@7Ë ` e a n�r Á��mv%¦ð¢cf~tkjmpNÐ�� psr¿\Êr�psru¼X�at'°ej?ikj�Á r�psfÆ]_½�j�¼ej�i��%�Q]¼\7]_ru½ ]#Ðc½�j8� v,iQ¦Wj�½ t�ru¼X�Öçd�_]_½���f~½ ]_tÄj�pÖ«Cr t'°t0°ej�¼ejV«F\7]_½ufejmÁZv%� i ê76�]_¼ep i 8 9 ëYÐ��Wt0°ej%½ ]_tkj�¼Êt
°ejÝ]_t�v%�P� f�ÁÂr�v,¼�n p Å¤#

@VË ` e a f y \H�«] �x_`�a b \ ce ]��ÍÌ�Î®Ï ¹$ºÐ � � \ le ]�� n � p�q � s u { _` ]p Å � ç��#±+ë

ï�t�t�r]¦WjmÁmngt0°ej jÄ¼Êt�ruikj%ÁÂ¼ev�«<¢h]%�0Ê�«Cr ½u½�¦WjÄ½ut�psf~i�r ¼X�¿t0°ej�t�r¿¦Ïj%ÁÂtÄj¼¢ n�«Crut0°MjÄ¼ev,f��%°�jÄ¼�jÄi��%��½ j¼��tCvC\7j�i
tkv�°ejÝ]_t t'°ejZÁÂfci0��]%�mj�]#Ð�vC\7j
ê7ÅcbUÏ!°~r�Á�r Áq¼ev,tY]_½ ½ vC«Yjmp@Ð��?t0°ejYÁÂ¼ev�«<¦WjÄ½utI� v,i0¦�fc½ ]_t�r v,¼?ru¼ ¡ j�ikÁÂr v,¼eÁ§�
]_¼ep ÷ n.«<°~r��0°�� v,iæ��v,¼�\7jÄ¼cr�j�¼X�mj']_½¿«C]V�sÁCiÄj�Á�j�tkÁ
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½hGD;vr�?,=�EaH,K ¬ ¯ * M~CV?BK�TeM[E�K�?BK�f�TdAeER=�H,QDC M~C"E�;�Q`E � MXE�G�E�GS?BEkADC�;�L�MXQ�H,E�GD;�KvÙi±e×�C>bcC"AD=�G ?,CÔE�GY;�±jMO:]ÁHjLd;�I¢H,rY±W;�I[IP;�KaCS;�EF?BI�¯ 5 * �	8	·	9 ¯&Ú�QVr7?,=�E,b�E�GD; ÷ Ú�Ù ÷ ±kMXQ`Ea;�Ka=>H,]_^c?BK�M~C�H,Q�^dKaH�í�;>=�E 5 "�;�QDLe;�KaC�H,QdÏ�±W;�I[IP;�KaC;�ER?BI7¯ * �	�	«	9 Ka;�¾¢AeM[Ka;>LÐIO?BQYL�C"AeK�r7?,=>;k]4H`Le;�I~;�KaChE�H_C�;�E¤E�GY;�M[K�M[QjEa;�Ka=>;�^dE�M~H,Q�Ka;>C�;�K�¡¢H,MXKk=@?B^S?,=�MXE�MP;>ChEaH¬ ¯ * � � ¯
bUædcDæXç pVì,ïifjëdhãë~ðBñWð�ëOíSéOq®íDñmrFë£étsÿa���sÿC�aÿ�AS	(�:	����vuBÿ*��� �C\$w�
�
��^	�
���ÕkMX¡¢;�Q�?�K�?BM[Q � ?BEa;�K\]Ð?,C�C< 	;�QD;�K�?BEa;>LvTjfgE�GY;¤Õ1Ö�×bj?BQ�Ùi±e×àÄ CFüeKaC Eí�H,TgMPC&EaHkLe;�Ea;�K�]�MXQD;FGDH � ]vAD=�G�H,rDE�GY;ãK�?BM[Q � ?BEa;�K\C"GDH,AdI~L1TU;s?,LeLe;>L1EaH¤E�GD;®MXQ`Ea;�Ka=>;�^eE�M~H,QVKa;�C�;�K�¡¢H,M[K@¯÷ ?BK�?B]Á;�Ea;�K�Mx;�M[QD vE�GeMPCh^eKa;>=�MX^eM[E�?BE�MPH,QÁI~H¢?,LWM[QD gMPC�LWM[Ç4=�AeI[EhTU;>=B?BADC�;�K�?BM[Qer7?BI[IUM~ChK�?BKa;�I[fÁAeQeM[r£H,K�]�H�¡¢;�K?g]4H`Le;�I~;>LÐIJ?BQDL�C"AeK�r�?,=�;q?BKa;B?`¯¤½hGD;v=@?BIP=�AeIJ?BEa;>LÐIPH¢?,LWMXQY _Ka;�áD;>=�E�Ck?,C�C"Ae]�^eE�MPH,QDCh]�?,Le;q?BTUH,AeE¤E�GD;rOK�?,=�E�MPH,QS?BIS?BKa;@?Ô=>H�¡¢;�K�?, 	;Ñb ¨ bÑH,rUE�GD;®^eKa;>=�M[^eM[E�?BE�MPH,QibÑ?,C\M[IXI[ADC"E�K�?BEa;�LvM[Q�°&M~ ,AdKa; Æ ¯ ½sGD;hüD ,AeK�;�C"GDH � C?vC"M[]�^eI~;¤]ÁH`Le;�ISM[Q � GeMP=�GÐ^dKa;�=�M[^eMXE�?BE�M~H,QÁMPChAeQeM[r£H,K�]�H>¡¢;�K¥E�GD;k^eKa;>C�=�K�MXTU;>LqrJK�?,=�E�M~H,Q ¨ ?BQDLÁM~C ;�;�KaH;�I~C�; � GD;�Ka;Ñ¯&½hGD;\^S?BK�E�H,rDE�GD;FI~H`=B?BI`^eKa;>=�MX^eM[E�?BE�MPH,QvLd;�^eE�G1E�GS?BE ;�ÂN=>;�;>LeC&E�GY; IPH`=B?BIY?�¡¢?BM[IO?BTdI~;®=B?B^c?,=�M[E�fMPC¤?,C�C"Ae]Á;>L4EaHvTU;kE�GeKaH,AY ,Ger7?BI[I7bÑE�GY;¥K�?BMXQ � ?BE�;�K�E�GS?BEhr7?BI[IPChE�GeKaH,AY ,GÐE�GD;R=@?BQDH,^jfÁIP;B?�¡¢;�C�EaHvE�GD;kC�H,MXIC"AeK�r7?,=�;Ñ¯ã±`]Ð?BI[IP;�Ks¡¢?BIXAY;�CsH,r ¨ IP;@?,LÐEaHgC"]�?BI[I~;�K¤?B]ÁH,AeQ`EaChH,r MXQ`Ea;�Ka=�;�^eEa;>L � ?BEa;�K@¯

f=1.0

f=0.5

+
+

Interception 
reservoir

f=0.25

... helps determine the interception reservoir loading and the 

Interception 
reservoir

P   = 0.Τ

P 
Τ

ΤP

canopy throughfall.

The assumed fractional coverage, f, for a precipitation volume...

°&MP ,AeKa; Æ u ø ;�]ÁH,QDC"E�K�?BE�MPH,Q�H,rãGYH � LWM[ZS;�Ka;�QD=>;�C�M[Q�?,C�C"Ad]4;>L�rOK�?,=�E�MPH,QS?BI\?BKa;@?�=�H>¡¢;�K�?, 	;gH,r®C"E�H,K�]ÁC=@?BQ�?BZS;�=�E�E�GY;�IPH¢?,LWM[QD gH,r�E�GD;¤M[QjE�;�Ka=>;�^eE�MPH,Q4Ka;>C�;�K�¡¢H,M[K@¯
½hGD;vM[Q`Ea;�K�=�;�^eE�MPH,Q�r£H,K�]vAdIO?BE�MPH,QDC¤M[Q ±jMJ: 5 ±e?BEaHÁ;�Ev?BI�¯ * �	8	� å C�;�;�1�^e^U;�QDLWM[Â�Ö 9 ?BQDL�C�H,]Á;gH,E�GD;�K]ÁHjLd;�IPC4ADC�;�?BQ ;�Â`^UH,QD;�Q`E�MJ?BI¤rOAeQD=�E�MPH,QÃK�?BE�GD;�KÐE�GS?BQ ?BQ ?,C�C M~ ,QD;>LÀrOK�?,=�E�MPH,Q ¨ E�H¿Le;�C�=�K�M[TU;�E�GD;C"AeTY ,K�M~L�LNM~C"E�K�MXTdAeE�MPH,Q�H,rF^eKa;>=�MX^eM[E�?BE�MPH,Qi¯¤��¡¢;�Q�C�HNbdE�GD;1Ca?B]Á;v 	;�QD;�K�?BI�=>H,QD=>;�^dEaCk?B^e^eI[f0åU?,C�C"Ae]�M[QD ?gC"Ea;>;�^U;�Kh;�Â`^cH,QY;�Q`E�MJ?BIYrJAeQD=�E�M~H,Q � M[IXIU^eKaH`LWAD=>;R?vC"]�?BIXIP;�K¤?B]ÁH,AeQ`E¤H,r�M[QjEa;�Ka=>;�^dEa;�L � ?BEa;�K,¯7-GeMXIP;v]ÁH	C"EVH,^c;�K�?BE�MPH,QS?BI®Ùi±e×�C1?BE�E�;�]�^eEkEaH�=�Gc?BK�?,=�E�;�K�M«;>;vE�GD;vrOK�?,=�E�MPH,Q�H,r�C"EaH,K�] ?BKa;@?4MXQ�?4Ka;�Ï
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?BI[M~C"E�M~= � ?�fjbi¡¢;�K�f�r£; � ?,LeLWKa;>C�CRE�GD;�=�H,]�^UH,AeQDLNMXQD �^eKaH,TdI~;�] H,r�Ea;�]�^UH,K�?BI\=�H,K�Ka;�IJ?BE�MPH,Qib � GeMP=�G�MPC^UH,Ea;�QjE�MJ?BI[IXf�?,CRMX]�^UH,K�E�?BQ`EkTeAeER]ÁH,Ka;gC"AeTeE�I~;g?BQYLäLWM[ÇÁ=�AeI[E@¯v½hGD;v^eK�H,TeI~;�] C Ea;�]ÁCkrOKaH,] E�GD;vr7?,=�EE�GS?BER?�C"M[]vAeIJ?BEa;>L�C"EaH,K�]�=@?BQ�C ^S?BQ�C�;�¡¢;�K�?BI<Õ1Ö�× E�M[]4;VC"Ea;�^DC>¯¤°&M~ ,AdKa; ² bdrnH,KÔ;�Âd?B]_^dI~;ÑbdC"GYH � CR?C"EaH,K�]âüdIXI[MXQY �?qrOK�?,=�E�MPH,Q ¨ H,rFE�GD;kMXQ`Ea;�Ka=>;�^eE�M~H,Q�Ka;�C�;�K�¡¢H,M[KkLWAeK�MXQD vE�MX]Á;RC"Ea;�^yx�¯\Ú�Q�E�GD;kQD;�ÂjE¥E�MX]Á;C"Ea;�^ib&E�GD;ÁÕ1Ö¥× ^eKaH`LWAD=>;�CR]ÁH,Ka;gK�?BMXQdr7?BIXI�bF?, ¢?BMXQ¿H>¡¢;�KqE�GD;grOK�?,=�E�MPH,Q ¨ ¯Á½sGD;güD ,AeKa;�C"GDH � C1E�Gc?BEE�GD;�?B]4H,AdQjE®H,rUMXQ`Ea;�Ka=�;�^eEa;>L � ?BEa;�K®=@?BI~=�AeIJ?BEa;>L_LNAeK�M[QD �E�GeM~C�IJ?BEa;�K<E�MX]Á;hC Ea;�^�Ka;�I[M~;>CFGD;B?�¡jM[I[f�H,Q4GDH �5 ?BQDL�M[r 9 E�GD;�]ÁHjLe;�ISKa;>LWM~C E�K�M[TeAeEa;>C�E�GD;�M[QjE�;�Ka=>;�^eEa;>Lq]ÁH,MPC"E�AeK�;hrOKaH,]�E�GY;�^eKa;�¡jMPH,ADC\E�MX]Á;¤C"E�;�^i¯F½hGD;K�MP ,GjERC"MPLe;vH,r¥°&MP ,AeKa; ² C"GDH � CÔC�H,]4;_?,=�=>H,AeQ`E�MXQY 4r£H,Kk]Á;�]ÁH,K�f 5 Ea;�]_^UH,K�?BIi=>H,K�Ka;�IO?BE�MPH,Q 9 M[Q�C EaH,K�]^UH	C"M[E�M~H,Q�b � GD;�K�;B?,C®E�GD;kI~;�rOE�C M~Le;kLeH`;>ChQDH,E@¯F½hGD;kK�M~ ,G`E�C M~Le;R=�I~;@?BK�I[f4^eK�HjLWAY=�;>C<IP;�C�C<M[QjEa;�Ka=>;�^dE�M~H,Q�¯
Precipition loads
a fraction of the
interception 
reservoir....

...producing increased
interception storage
and throughfall.

...so that precipitation
falling during the next
time step...

TIME STEP i

Typically, the
interception moisture
is redistributed, as on

TIME STEP i+1

+

+

...produces 
underestimated 
throughfall.

Interception 
reservoir

+

+

the left,....

P P

P PT
T

T T

°&MP ,AeKa; ² u ø ;�]ÁH,QDC E�K�?BE�MPH,QgE�GS?BE�E�GD;<QD;> ,IP;�=�E\H,rSEa;�]�^UH,K�?BIN=�H,K�Ka;�IJ?BE�MPH,QgMXQ�C EaH,K�] ^cH	C MXE�MPH,Q�=@?BQgI~;@?,LEaHvGeMP ,GD;�KhM[QjE�;�Ka=>;�^eE�MPH,Q�C"EaH,K�?, 	;	¯
:<;>=@?BADC�;�E�f`^eMP=B?BIsÕ1Ö¥×ØE�MX]Á;�C"Ea;�^DC1K�?BQD 	;_rJKaH,] ]�MXQ`AeEa;>CÔEaH�?BQ�GDH,AeK@bF?BQDLäTU;>=B?BADC�;_C EaH,K�]ÁCÔM[QQS?BE�AdKa;1=@?BQ�IO?,C E¤]vAD=�G�]vAD=�G�IPH,QD 	;�KkE�GS?BQ�E�GeMPC>bS?,=�=>H,AeQ`E�MXQY qrnH,K¤Ea;�]�^UH,K�?BIi=�H,K�Ka;�IJ?BE�MPH,Q�MXQ�C EaH,K�]^UH	C"M[E�M~H,QM~C_?BKa ,AS?BTeI[f�]4H,K�;_Ka;@?BI[M~C"E�M~=Ñ¯ÁÚ�r�E�GY;�C�;gEa;�]�^UH,K�?BI\=�H,K�Ka;�IJ?BE�MPH,QDCg?BKa;�MP ,QDH,Ka;>LUb ?BQÃÙ&±e×àÄªCTU;�Gc?�¡`M~H,K¤=@?BQ�¡¢?BK�f � M[E�G�E�MX]Á;kC"Ea;�^ÐIP;�QD ,E�Gi¯F½hGeMPC<MPC¤?v^eKaH,^U;�K�E�fgEaH�?�¡¢H,M~L&¯Ú�Q ö ;�K�C"M~H,Q * H,r E�GD;V×pH	C�?BM~=VÙ&±e×bjEa;�]�^cH,K�?BIc=>H,K�Ka;�IJ?BE�M~H,QpMXQpC"EaH,K�]�^UH	C"M[E�M~H,Q�M~CsM~ ,QDH,K�;�LUbWE�GDH,AY ,GQDH,Eg^eK�;�=�M~C�;�I[fäM[Q¿E�GD; � ?�f¿MXI[I[ADC"E�K�?BE�;�L�MXQ-°&MP ,AeKa; ² ¯ ö ;�KaC"MPH,Q 6 ?BE�E�;�]�^eEaCVEaHä?,=>=>H,AeQjEgrnH,KgE�GeMPC=>H,K�Ka;�IO?BE�MPH,Q � MXE�GË?v¡¢;�K�f�C"M[]�^eI~;R?B^e^dKaH�Â`MX]�?BE�MPH,Qi¯z ��þ@	��Ã
��:��\|{i}A~,\s���C�Ã��	�] ÿ*�:	��$�8] ÿk��	�AS	�\^���äWB���:�C�ÃA�
��i½hGD;¤×�H	Ca?BMP=kÙ&±e×¼?,C�C"Ae]Á;>C E�GS?BE\^eKa;>=�M[^eM[E�?BÏE�MPH,Q � ?BEa;�Khr7?BI[I~CsAeQeM[r£H,K�]�IXf_H�¡¢;�KR?1rOK�?,=�E�M~H,Q ¨ H,r�E�GD;¤E�M[IP;	bW?,ChM[Q�°&MP ,AeKa; · ¯ã½sGD;¤rOK�?,=�E�M~H,Q * � ¨ MPCQDH,E � ;�E�Ea;>L�?BE¥?BIXI�be?BQDLgE�GD;�^eKa;>=�MX^eM[E�?BE�MPH,QgM[QjEa;�QDC"M[E�fvH�¡¢;�KhE�GD;hrOK�?,=�E�MPH,Q ¨ M~C\M[QD=�K�;B?,C�;>LgTjfÁ?Rr7?,=�E�H,K
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* o ¨ ¯�Ú�Q ö ;�KaC"MPH,Q * b ¨ M~CVC�;�E1EaH ¬ ¯ « r£H,KVTcH,E�G�]ÁH,MPC"Ev=>H,Qj¡¢;>=�E�MX¡¢;g^eK�;�=�MX^dMXE�?BE�M~H,Q�?BQDL�IJ?BKa 	;�C�=@?BI~;=>H,QDLe;�QDCa?BE�MPH,Qi¯1¤C\LWMPC�=�AYC�C�;>LvMXQÁ±W;>=�E�M~H,Q Æ ¯ Æ bÑE�GD;¥×�H	Ca?BM~=¥Ù&±e×É?,C�C"Ad]4;>C�E�GS?BEFE�GD;<M[QjE�;�Ka=>;�^eE�MPH,QvKa;>C�;�K�¡¢H,MXKFMPCFüeIXIP;>LM[Q�?BQ�?BKa;@?BIcrOK�?,=�E�MPH,Q ææ^ç H,rFE�GD;¤E�MXIP;V?BQDL�LWK�fÁM[Q�E�GD;V?BKa;@?BI&rOK�?,=�E�MPH,Q * � ææ^ç ¯ ÷ Ka;>=�MX^eM[E�?BE�MPH,Qib I bNMPC?,C�C"Ad]4;>LvEaHkr7?BI[IDH,Q�E�GD;<��\��k	Í�@	�\��k	�\��d?BKa;@?BIerOK�?,=�E�MPH,Q ¨ ¯�1¤C®C"GDH � Q_M[QÁ°&MP ,AeKa; · bÑE�GdM~C�IP;B?,LdC E�H�r£H,AdKC"AeTdÏ£E�MXIP;\Ka;� ,MPH,QDC>¯�Ú�QÆÓ�;> ,MPH,Q * bÑE�GD;<K�?BMXQgr7?BI[IPCFH,Q � ;�EFI~;@?�¡¢;>C®?BQDLgE�GjAYC&MX]�]Á;>LWMO?BE�;�I[fÔr�?BIXIPC�E�GeKaH,AY ,GE�GD;R=@?BQDH,^jf�EaHgE�GD;VC�H,MXI C"AeK�r�?,=�;Ñ¯ãÚ�Q5Ó�;> ,MPH,Q « bdE�GD;kK�?BM[Q�r7?BI[I~C�H,Q�?gLWK�fÐ^S?BK�E�H,rFE�GD;R=B?BQDH,^`f�ådE�GD;K�?BM[Q � ?BEa;�K�MPC\?,LeLe;>L1EaH¤E�GeMPCc^S?BK�EFH,rDE�GD;\MXQ`Ea;�Ka=>;�^eE�M~H,QVKa;�C�;�K�¡¢H,M[K�AeQ`E�M[IjM[E�üeI[IPC>bÑ?BQDLVE�GD;®;�ÂN=�;>C�C � ?BEa;�KMPCh=>H,QDC"MPLe;�K�;�LgE�GeK�H,AD ,Ger7?BI[I7¯&Ú�QjEa;�Ka=>;�^dE�M~H,QÁ=@?BI~=�AeIJ?BE�MPH,QDC�?BKa;¤QDH,E®QD;>=�;>C�Ca?BK�f4H>¡¢;�KBÓ�;� ,MPH,QDC 6 ?BQDL Æ ¯½hGD;V?BIP 	H,K�MXE�Ge]�C"Ae^e^dIXMP;�C¥?1QD;�E�E�GeKaH,AY ,Ger7?BI[IU?BQDL�?vQD;�EhM[QD=�K�;B?,C�;kM[Q�=@?BQDH,^jf�MXQ`Ea;�Ka=>;�^eE�M~H,Q�C"EaH,K�?, 	;H,QeI[f0åjE�GY;¤C"^U;�=�MXüY=�]4H,MPC"E�AdKa;¤C"E�?BEa;¤H,r©Ó�;� ,MPH,Q « bWr£H,Ks;�Âd?B]�^eIP;	bjMPC<QDH,E®Ka;�]4;�]vTU;�Ka;�LgTU;�E � ;�;�QÁE�MX]Á;C"Ea;�^DC>¯
f 1-f

Rain

Wet canopy

C/Cs

1 - C/C s

1 2

3 4

°&MP ,AeKa; · u 1�Ka;@?BIFrOK�?,=�E�MPH,QDCkH,r<E�GD;1E�M[I~;q=�H,QDC M~Le;�Ka;>L � GD;�Q�=>H,]�^eAeE�M[QD �MXQ`Ea;�Ka=>;�^eE�M~H,Q�H,r®K�?BM[Q � ?BEa;�K� M[E�G ö ;�KaC"MPH,Q * ¯Ú�Q�;�¾¢AS?BE�MPH,QÐrnH,K�]Ëb I�K ��bWE�GD;¤^eK�;�=�MX^dMXE�?BE�M~H,Q�]Ð?,C�C 5 r£H,KÔ?1E�MXIP;RH,r�AeQeM[E¤?BKa;@? 9 bjMPC�C�;�^S?BK�?BEa;>LÐM[QjEaHNuI ����� � I ¢ * � èè & £ K � 578	8	9
?BQDL I î �7} � I èè & K � � 578	�	9
� GD;�Ka; I ����� ?BQDL I î �7} ?BK�;pE�GD;Ë^dKa;�=�M[^eMXE�?BE�M~H,Q)]�?,C�C�;>CÐE�Gc?BEÐr7?BI[IRH,Q´E�GD;�LWK�f�?BQDL � ;�E�IP;B?�¡¢;�C>bKa;>C"^U;�=�E�M[¡¢;�I[fj¯U½sGD;h]�?BÂjM[]vAe] ?B]ÁH,AeQ`E<H,rSK�?BM[Q � ?BEa;�K@bqè ß���� bÑE�GS?BE\=@?BQÁTc;¥?,LeLe;>LgEaH�E�GD;�LWK�fVI~;@?�¡¢;>C
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M[Q®Ó�;� ,MPH,Q « MPC è ß���� �+¨ 5 è & � è 9�3 57�,¬¢9½hGD;kEaH,E�?BISM[QjE�;�Ka=>;�^eEa;>L_]ÁH,MPC"E�AeKa;¤MPChE�GD;�Ka;�r£H,Ka;�Ae^ULD?BE�;�L � MXE�Giu# è</ {�� î � # è</43 Ý©� ( ×�M[Q 5JI ����� � è ß���� 9�3 57� * 9½hGD;kE�GeK�H,AD ,Ger7?BI[ID]�?,C�C>b I c K ��bWM~ChE�GD;�Qp=B?BIP=�AeIO?BE�;�L � MXE�GI c K � � I^K � � 5 # èB/ {a� î � # èB/63 Ýª� 9�3 57�	6	9
��� þ@	���
�� �C\@
�� ÿC\�����} ?@	�AB�@�C��ÿ*]\�©�C����	(] ÿC���:��\ñ��\ �^�:����A �½�C
������ �C\���½sGD;ÐC"M[]vAeIJ?BEa;>Lä;�¡¢?B^UH,K�?BÏE�MPH,Q�rOKaH,]ÉE�GD;1M[QjE�;�Ka=>;�^eE�MPH,Q�Ka;>C�;�K�¡¢H,MXKkM[Q ö ;�KaC"MPH,Q * bY^S?BK�E�MP=�AeIO?BK�IXf�MXQ�E�GD;RE�KaH,^eMP=>C>b � ?,C�r£H,AdQDL�EaHTU;�;�ÂN=�;>C�C"M[¡¢;�Ka;�IJ?BE�M[¡¢;_E�HÐTUH,E�GäE�GY;4=@?BKa;�rOAeIF^UH,MXQ`Ev]Á;@?,C"AeKa;�]Á;�Q`EaCkH,rk±jG`AeE�E�IP; � H,K�E�G 5 * �	8	8	9 ?BQDLE�GD;R ,IPH,TS?BIXÏ7C�=B?BIP;v;>C"E�M[]Ð?BE�;�Cs 	;�QD;�K�?BEa;>L�T`f��®?BIP;v×�MXQ`E�;V?BQDL�Õ�K�;� �7�?BI4=¢;�K 5 Õg¯M7�?BI4=¢;�K@bd^U;�KaC�H,QS?BI=>H,]_]qAeQeMP=B?BE�MPH,Q2åDC�;�;qÙYMPC"EaH,Q�;�ER?BI7¯ 5 * �	�	«	9 r£H,KR?�LWM~C�=�ADC�C"M~H,QËH,rãE�GD;Ô;>C"E�M[]�?BE�MPH,Q�^eKaH`=�;>LWAeK�; 9 ¯<Ú�QeÏEa;�Ka=>;�^eE�M~H,Q�IPH	C�C<MPChH>¡¢;�Ka;>C"E�M[]�?BEa;>L_^S?BK�E�IXfgTU;>=B?BAYC�; ö ;�KaC M~H,Q * QD;> ,I~;>=�E�CãE�M[]Á;¤=�H,K�Ka;�IJ?BE�MPH,Q4M[Q�C EaH,K�]^UH	C"M[E�M~H,Q�¯<½�HÁ?,LeLWKa;>C�C�E�GeMPCh^eK�H,TeI~;�]Ëbd×�H	Ca?BMP=vÙi±e× ö ;�K�C"M~H,QYC 6 ?BQYL « AYC�;v?gC"M[]�^eI~;V?B^e^eK�H�Â`MX]�?BÏE�MPH,QäEaH�E�MX]Á;g=>H,K�Ka;�IO?BE�M~H,QMXQ � GeMP=�Gä^S?BK�EVH,r¤;@?,=�GäE�M[]Á;gC"Ea;�^2ÄªCÔK�?BM[Qer7?BI[IFM~Cq?,C�C"Ae]Á;>L�EaH�r7?BIXI®H,Q`EaHIP;B?�¡¢;�C�^eK�;�¡`M~H,AYC"IXf � ;�E�Ea;�LÁTjfÁE�GD;kC"E�H,K�]Ë¯Ú�QäE�GD;�?BIP 	H,K�M[E�Ge]Ëb�?4¡¢?BI[AD;vMPCv?,C�C"MP ,QD;>L�EaH�� |~} 3 �xÂ bF?BQ¿?BK�TdMXE�K�?BK�f�E�M[]4;gC�=B?BIP;gr£H,K1C EaH,K�] ^UH	C"M[E�MPH,QE�GS?BE®]vADC Eh;>¾ÑAc?BISH,K�;�ÂW=>;�;>L K ��bjE�GD;�E�M[]Á;�C"Ea;�^ÁI~;�QD ,E�Gi¯e1�I~C�HNb¢E�GD;�^eKa;>=�M[^eM[E�?BE�MPH,Q�r7?BIXI[M[QD 1LWAdK�MXQY v?E�M[]Á;<C"E�;�^vMPC\?,C�C"Ad]4;>LvEaHk=>H�¡¢;�Kh?BQÁ?BK�;B?BINrOK�?,=�E�M~H,Q ¨ H,rDE�GD;\IJ?BQDLgC"AeK�r�?,=�;Ñ¯i½sGD;ã^dKa;�=�M[^eMXE�?BE�M~H,QV]�?,C�CMPC<E�GD;�QÁ^S?BK�E�M[E�MPH,QD;�LgM[QjE�H1E�GeKa;>;�^S?BK�E�C>bW?,C<M[QDLWMP=B?BE�;�L�MXQË°&M~ ,AdKa; » ¯©1ÀIJ?BKa 	;¤rOK�?,=�E�MPH,Qib * � � �� ��}�� ��� bWH,rE�GD;RK�?BM[QË]�?,C�C�r�?BIXIPCkH,QjEaH�IP;B?�¡¢;�C¤^eKa;�¡`M~H,ADC IXf � ;�E�Ea;>L�TjfpE�GD;1C EaH,K�]Ëbc?,CkLe;�QDH,Ea;>L�Tjf®Ó�;> ,MPH,Q 6 M[Q°&MP ,AeKa; » ¯v½hGeMPC�K�?BMXQ � ?BE�;�KRLWK�M[^DC¤E�GeK�H,AD ,G�E�GD;v=@?BQDH,^`f�EaH4E�GY;vC�H,M[I\C"AeK�r7?,=>;qåYMXEVLeH`;�C¤QDH,Eq?,LeL�EaHE�GD;VMXQ`Ea;�Ka=�;�^eE�MPH,Q�Ka;>C�;�K�¡¢H,M[KlÄ C¤]ÁH,MPC"E�AeKa;Ñ¯Ô½hGD;VKa;�]�?BM[QDLe;�KkH,r\E�GD;1K�?BM[Q � ?BEa;�Kkr7?BI[I~C¤K�?BQDLdH,]_I[f�H,Q`EaHE�GD;g=@?BQDH,^`f¢b&^S?BK�EqH,r � GeM~=�GM~C � ;�E 5 Ó�;� ,MPH,Q * 9 ?BQDL�^S?BK�EVH,r � GeMP=�G�M~CVLWK�f 5 Ó�;> ,M~H,Q Æ 9 ¯Ëð�H,E�MP=�;E�GS?BEBÓ�;� ,MPH,QDC * b 6 bD?BQDL Æ EaH	 	;�E�GD;�K�=>H�¡¢;�K�E�GD;¤rOK�?,=�E�MPH,Q ¨ H,r�E�GD;¤IO?BQDLpC"AeK�r7?,=>;Ñ¯21�IPC�HgQDH,E�MP=�;¤E�Gc?BEM[r K � � � |P} 3 �«Â bDE�GD;v?BK�;B?�H,r�Ó�;� ,MPH,Q 6 MPC¤;�;�KaHNbc?BQYL�?BI[IFH,rFE�GY;ÔK�?BM[Qer7?BI[I&MPCR?,C�C"MP ,QD;�L�K�?BQDLeH,]�IXf�EaHE�GD;k=@?BQDH,^`fÆ QDHvEa;�]�^cH,K�?BID]4;�]ÁH,K�fÁM~ChM[]�^UH	C�;�L&¯½hGD;s^eKa;>=�M[^eM[E�?BE�MPH,Qg]Ð?,C�C>b I�K ��bÑMPC E�GjADCF^S?BK�E�MXE�M~H,QD;>LvM[QjEaHkE�GeK�;�;�=>H,]�^UH,QD;�Q`EaC>uYE�GD;h^UH,K�E�MPH,Q�r7?BIXI[M[QD H,Q�E�GY; � ;�EBÓ�;� ,MPH,Q 6 b I ¶ ��� I^K � � 57�	«	9E�GD;¤^UH,K�E�MPH,QÐr�?BIXI[MXQY gH,Q�E�GD; � ;�E<Ó�;> ,MPH,Q * bI µ � 5 * � � 9SI èè & K � � 57� Æ 9?BQDLÐE�GD;¤^cH,K�E�M~H,Q�r7?BI[IXM[QD gH,Q�E�GY;�LNK�f4K�;� ,MPH,Q Æ bI L¤� 5 * � � 9LI ¢ * � èè & £ K � � 57�	²	9
� GD;�Ka; � MPC�=B?BIP=�AeIO?BE�;�L � MXE�Giu ��� ¢ * � K �� |~} 3 �xÂ £ 3 57�	·	9

6	·



Rain

Wet canopy

1 - C/C s

C/Cs
2 3

5

1

4

°&MP ,AeKa; » u 1�Ka;@?BIFrOK�?,=�E�MPH,QDCkH,r<E�GD;1E�M[I~;q=�H,QDC M~Le;�Ka;>L � GD;�Q�=>H,]�^eAeE�M[QD �MXQ`Ea;�Ka=>;�^eE�M~H,Q�H,r®K�?BM[Q � ?BEa;�K� M[E�G ö ;�KaC"MPH,Q 6 ¯
:<;>=@?BADC�; K �¤LeH`;>C¥QYH,EÔ;�ÂN=�;>;�L�� |~} 3 �xÂ b � =@?BQeQDH,EkTU;1QD;> ¢?BE�M[¡¢;	¯1×�H,MPC"E�AeK�;ÔMPCÔ?,LdLe;�L�EaH�E�GD;VMXQ`Ea;�K�Ï=>;�^eE�M~H,Q�Ka;�C�;�K�¡¢H,M[K¤H,QeI[fÁMXQôÓ�;� ,MPH,Q Æ b � GeM~=�G�GS?,C¤?BQ�?�¡¢?BM[IO?BTeIP; � ?BEa;�K¤=@?B^S?,=�MXE�fÐH,rè ß���� � 5 * � � 9 ¨ 5 è & � è 9�3 57�	»	9
½hGD;sMXQ`Ea;�Ka=�;�^eE�MPH,Q�C"EaH,K�?, 	;�M~C\Ae^ULD?BEa;>LvADC"M[QD  57� * 9 b � M[E�G I ����� Ka;�^eIJ?,=�;>L � MXE�G I L bW?BQYL_E�GdKaH,AD ,Ger7?BI[IMPC�=�H,]�^eAdEa;�L � M[E�G 5��	6	9 ¯½hGD;>C�;®;�¾¢AS?BE�MPH,QDC\?BKa;¥?,L�í"ADC Ea;�L � GD;�QvQD;>=�;>C�Ca?BK�fREaHR;�QYC"AeKa;\E�GS?BE�AdQeKa;@?BIXMPC"E�MP=h?B]ÁH,AeQ`EaC�H,r � ?BEa;�K\LeHQDH,EFr7?BI[IWE�GeKaH,AD ,GvE�GD;h=@?BQDH,^`f�?BEFE�GD;sH,QDC�;�E\H,rSC"EaH,K�]ÁC>b � GD;�QgE�GD;®=B?BQDH,^`fvMPCFLWK�fj¯UÚ�rDE�GD;®rOK�?,=�E�MPH,QgH,r� ;�E�E�;�L�=B?BQDH,^`fjb ææ ç bWMPChI~;>C�ChE�GS?BQÐE�GY;1?,C�C Ae]Á;�L�C"EaH,K�]�rOK�?,=�E�MPH,Qib ¨ b¢E�GD;�Q � M~CsKa;�=@?BIP=�AeIJ?BEa;>L � M[E�Giu

� ß����~z�|~}P��� ��� èè & o ¨ 3 57�	8	9
½hGeMPCk^S?BK�?B]Á;�E�;�K�M«;@?BE�M~H,QLWM[ZS;�K�;�Q`E�MJ?BEa;�C¤TU;�E � ;�;�Q=�H,Q`¡¢;�=�E�M[¡¢;�C"EaH,K�]ÁC>bcr£H,K � GeMP=�G ¨ MPC1C�;�E1E�H ¬ ¯ 6 b?BQDLgIJ?BKa 	;�C�=@?BI~;¥=�H,QDLd;�QDC�?BE�M~H,Q_;�¡¢;�QjE�C>b�r£H,K � GeMP=�G ¨ MPC\C�;�EFEaH * ¯F½hGD;®¡¢?BIXAY;�H,r.� |~} 3 �xÂ M~C\?BK�TeMXE�K�?BK�M[IXfC�;�E�EaH * GDH,AdK@¯
þ ¨�� ¹�ã©·kµä²0´g¬5ã�³�¶ á ²,³©ÜýÚC³���º|±*·k²^±*°�¶V³Ú�QeüeI[E�K�?BE�MPH,Q�H,r�E�GeKaH,AY ,Ger7?BI[I�MXQ`EaHÐE�GD;�C�H,MXI\MPC1=>H,]�^eAeEa;>LËM[Qä]qAD=�G�E�GD;�Ca?B]Á; � ?�f�?,C1E�GdKaH,AD ,Ger7?BI[IM[EaC�;�IXriM~C�=>H,]�^eAeEa;>L�MXQ ö ;�KaC"MPH,Q * ¯ 6	»



?`¯ þ@	��Ã
��:��\�
�{ ÿC\����M�¿½hGY;ÐC�H,M[I�M[Q¿E�GD;�?BK�;B?BI�rJK�?,=�E�M~H,Q � Ì� Ì � �4z|} H,rkE�GD;4E�MXIP;4MPCÁ?,C�C"Ae]Á;>L EaHËTU;Ca?BE�AdK�?BEa;>LUb � GD;�Ka; � µ MPC<E�GD;k]ÁH,M~C E�AeKa;¤=>H,QjE�;�Q`E�H,r�E�GD;¤EaH,^�C�H,M[IUIO?�f¢;�Kk?BQYL � µ yd|Oß } M~CsE�GD;kC"EaH,K�?, 	;=@?B^S?,=�M[E�f)H,r1E�GS?BE�IJ?�f¢;�K@¯ ½hGD;�Ka;�]�?BM[QeM[QD �rOK�?,=�E�MPH,Qib * � � Ì� Ì � �6z|} b®MPC4E�GjADCÁ?,C�C Ae]Á;�L)EaH�TU;�LWK�f¢¯½hGeK�H,AD ,Ger7?BI[Ihr7?BI[I[MXQD �H,Q`EaHËE�GD;ÐCa?BE�AeK�?BEa;>L)?BKa;@?ËMPCqM[]�]Á;�LWMJ?BEa;�IXf=>H,Qj¡¢;�K�Ea;>L¿MXQ`EaH�C"AeK�r7?,=>;4K�AeQDH,Z5 H>¡¢;�K�IJ?BQDL�áDH � 9 be?BQDL_E�GeKaH,AD ,Ger�?BIXIer�?BIXI[MXQY 1H,QÐE�GD;¤LWK�fgrOK�?,=�E�MPH,QÁ]vADC"E\üeI[IDE�GD;�IPHj=@?BIS^UH,K�E�MPH,Q4H,riE�GD;EaH,^�C�H,M[I�IJ?�f¢;�K�TU;�r£H,Ka;RMXER=@?BQ� 	;�QD;�K�?BEa;VC"AeK�r7?,=>;1K�AdQDH,Z ¯�½hG`ADC>bdM[Q�?BQS?BIPH	 ,f � M[E�G 578	8	9 Ï 57�	6	9 bdE�GD;E�GeK�H,AD ,Ger7?BI[IS]Ð?,C�C<r7?BI[IXM[QD gH,Q�E�GD;kLWK�fÁrOK�?,=�E�M~H,Q�b I o yd����� bWM~CI o yD����� � I c ¢ * � � µ� µ yD|Oß"} £ K � 3 57�	�	9
Õ�M[¡¢;�Q�E�GS?BE�E�GY;�E�GdKaH,AD ,Ger7?BI[Ii=�H>¡¢;�KaCR?BQ�?BKa;@?BI&rJK�?,=�E�M~H,Q ¨ H,rFE�GD;RC�¾¢AS?BKa;ÑbNE�GD;R]�?BÂjM[]vAe]�?B]ÁH,AeQ`EH,r � ?BEa;�K�E�GS?BE¥=B?BQ�TU;V?,LeLe;>L4EaHvE�GD;ÔC�H,MXIUIO?�f¢;�K,b � µ yDß���� bWM~C� µ ydß���� �´¨ 5 � µ yD|Oß"} � � µ 9 5 * ¬	¬¢9½hGD;kEaH,E�?BIUC�H,M[IU]4H,MPC"E�AdKa;¤MXQ�E�GD;¤EaH,^�IJ?�f¢;�K¤M~ChE�GD;�K�;�r£H,K�;�Ae^ULD?BEa;>L � M[E�Giu# � µ / {a� î � # � µ /63 Ýª� ( ×�MXQ 5JI o yD����� � � µ yDß���� 9 5 * ¬ * 9?BQDLÐE�GD;¤EaH,E�?BIiC"AeK�r7?,=>;¤K�AeQDH,Z�]�?,C�CBb � & K ��b`MPC� &

K � � I c K � � 5 # � µ / {a� î � # � µ /63 Ýª� 9 5 * ¬¢6	9½hGD;p?BKa;@?BI�rOK�?,=�E�MPH,Q¿H,rRC"EaH,K�] =>H�¡¢;�K�?, 	;	b ¨ b MPC4?,C�C"Ae]Á;�LEaHËTU;ÁE�GD;ÁCa?B]Á;�?,CgE�GS?BEgADC�;�L M[Q¿E�GD;=@?BQDH,^jfpMXQ`Ea;�Ka=�;�^eE�MPH,QÐIPH¢?,LWM[QD �?BI~ 	H,K�M[E�Ge]Ë¯½1¤ ¢?BMXQ�b ö ;�K�C"M~H,QYC * ?BQDL 6 ?,C�C"Ae]Á;VLWMXZS;�Ka;�QjE¥rOK�?,=�E�M~H,QYC5 C�;>;V±W;�=�E�MPH,Q · ¯ * 9 ¯Ti¯ þ@	���
�� �C\���¿½hGD;Ár£H,K�]vAdIO?BE�MPH,Q¿H,rRC"AeK�r7?,=�;ÁK�AeQDH,Z-M[Q ö ;�KaC M~H,Q « M~Cg¡¢;�K�f¿C"M[]�MXIJ?BKgEaH�E�GS?BEgM[Qö ;�KaC"MPH,QDC * ?BQDL 6 biE�GY;_H,QdIXf�LWM[ZS;�K�;�QD=>;gTU;�M[QD 4M[QäE�GD;Á?,C�C"Ae]Á;>L�Ca?BE�AeK�?BEa;>L�rOK�?,=�E�MPH,QH,rhE�GD;gE�M[IP;	¯½hGD;sE�MXIP;hMPC\LWMX¡`MPLe;�LvM[Q`EaH�E � H1C"AeTdÏ�?BKa;B?,CBbjH,QD;hE�GS?BE\MPCFrOAeI[IXfgC�?BE�AeK�?BEa;>L�?BQDLgE�GD;¥H,E�GD;�K<=>H,Q`E�?BMXQdMXQD V?Le;> ,Ka;>;hH,rDCa?BE�AeK�?BE�MPH,Qib � µ y �Q� o � µ yD|Oß"} b	E�GS?BE�MPC�MXQ�;>¾¢AeMXI[M[TeK�M[Ae] � M[E�GvE�Gc?BE�MXQgE�GD;ã]�MPLeLWIP;<C�H,MXINIO?�f¢;�K@bC�HgE�GS?BE¤QY;�M[E�GD;�KhAe^ � ?BKaL�QDH,KkLeH � Q � ?BKaL�]ÁH,MPC"E�AeKa;RLWM[ZDADC"MPH,Q�H`=�=�AeKaC>¯h½hGdM~C�r£H,K�]vAeIJ?BE�M~H,QpM~C�]ÁH,Ka;=>H,QDC"MPC"Ea;�QjE � MXE�GÐE�GS?BE¥ADC�;>L4r£H,K¤ ,K�H,AeQDL � ?BEa;�K�LWM[ZDADC"MPH,Q2åWE�GD;kLe;�üeQeM[E�M~H,QpH,r � µ y ��� MPC�LWMPC�=�AYC�C�;>L_M[Q]ÁH,Ka;1Ld;�E�?BM[I&M[Q±W;>=�E�MPH,Q · ¯ Æ b&?BQDL�E�GD;_?BKa;B?BIi^S?BK�E�M[E�MPH,QeM[QD �H,rFE�GD;ÔE�MXIP;ÔMPC¤M~Le;�Q`E�M~=@?BI&E�HqE�GS?BEkC"GDH � QM[Q�°&M~ ,AdKa; 8 ¯Õ�M[¡¢;�Q�E�GD;kLe;> ,Ka;>;�C�H,rãCa?BE�AeK�?BE�M~H,Q�MXQ�E�GD;kE � HgC"AeTeÏ�?BK�;B?,C¤?BQYLÐE�GD;kr7?,=�EhE�GS?BEsE�GD;kEaH,E�?BI ?B]ÁH,AeQjE¥H,r� ?BEa;�K¥M~C � µ b`E�GD;ÔC�?BE�AeK�?BEa;>L4rJK�?,=�E�M~H,Qib ¨ |Jß"} bN=@?BQ�TU;R=�H,]�^eAeE�;�L � M[E�G
¨ |Oß"} �1� � Ì y � Ì � øv�� Ì � �6z|} y � Ì � ø�� � µ Ô � µ ye���¬ � µ R � µ ye��� 5 * ¬¢«	9½hG`ADC>b,MXrDE�GY;<C�H,M[IeMPCFLWK�fV;�QYH,AD ,Gib�E�GY;nÕ�Ca?BE�AeK�?BEa;>L1rOK�?,=�E�MPH,Q × M~Ce;>;�KaHN¯i½sGD;<E�GdKaH,AD ,Ger7?BI[I`]Ð?,C�C�r7?BIXI[M[QD H,Q�E�GY;ÔLWK�f_rJK�?,=�E�M~H,Q�M~ChE�GD;�Q I o yd����� � I c 5 * � ¨ |Oß"} 9�K � � 5 * ¬ Æ 96	8



?BQDLÐE�GD;¤]Ð?BÂ`M[]vAe]É?B]ÁH,AeQ`E¤H,r � ?BEa;�KsE�GS?BE¤=@?BQ�TU;R?,LeLe;>LÐEaHvE�GY;�C�H,MXIUIO?�f¢;�K¤MPC� µ yDß���� �´¨ 5 � µ yD|Oß"} � � µ yN��� 9�5 * � ¨ |Jß"} 9�3 5 * ¬¢²	9�F¾ÑAc?BE�M~H,QYC 5 * ¬ * 9 ?BQDL 5 * ¬¢6	9 ?BK�;�E�GD;�Q AYC�;�L)EaH�Ae^ULD?BEa;ÐE�GY;�C�H,MXI¤]ÁH,MPC"E�AeK�;�?BQDL-=�H,]�^eAeE�;ÐE�GD;C"AeK�r7?,=�;ÁK�AeQDH,Z ¯ñ1¤CgMXQ ö ;�KaC"MPH,Q 6 b®LNMXZS;�Ka;�QjEv¡j?BIXAD;>CgH,r ¨ ?BKa;�ADC�;>L r£H,Kg]ÁH,M~C"E�=>H,Q`¡¢;�=�E�MPH,Q-?BQDLIJ?BKa 	;�Ï7C�=B?BIP;Ô=>H,QDLe;�QDCa?BE�M~H,Qi¯
þ ¨«ª R�» ²0¼½¶,·k²�±q°�¶V³Ý¹ °:³� 
��¡¢?B^UH,K�?BE�MPH,Q � ?BEa;�K¥M~C¤LWK�? � Q�rJKaH,]�r£H,AeK�^UH	C�C"M[TeIP;¤Ka;�C�;�K�¡¢H,M[KaC>uFE�GD;RC"QDH � ^S?,=>=SbeE�GD;R=B?BQYH,^jf�MXQ`Ea;�K�Ï=>;�^eE�M~H,Q�K�;�C�;�K�¡¢H,M[K@bD?BQDL�E�GD;kAe^e^U;�KhE � HÁC�H,M[I&IJ?�f¢;�KaC>¯<Ú�Q ö ;�KaC"MPH,QDC * ?BQDL 6 beE�GD;R^eKa;>C�;�QY=�;kH,r\C"QDH �M[]_^dIXMP;�C\E�GS?BE�?BIXIi;�¡¢?B^UH,K�?BE�MPH,Q4MPC�C"QDH � C"AdTeIXM[]�?BE�MPH,Qi¯UÚ�Q ö ;�KaC"MPH,Q « bD?BI[IcKa;>C�;�K�¡¢H,M[KaCh=@?BQ�TU;�E�?B^e^U;>LC"M[]vAeI[E�?BQD;>H,ADC"I[f¢¯?`¯_þ@	���
�� �C\@
¡{vÿC\��^���7-GD;�QgC"QDH � M~CF?BTYC�;�Q`E@b	;�¡¢?B^UH,K�?BE�M~H,Qg;�Â`E�K�?,=�EaC � ?BEa;�K�rOKaH,]ÅE�GD;\M[QjEa;�Ka=>;�^dE�M~H,QKa;>C�;�K�¡¢H,MXKÔ?BQDLÐC�H,M[I&IJ?�f¢;�KaChAYC"MXQY 

b ¦ª{�} � ×�M[Q � èK � � b èè & w ' ( w o ¾ |w ' ( ææ^ç w o ¾ | � 5 * ¬¢·	9?BQDL b o ¾ | � b � b ¦ª{�} � 5 * ¬¢»	9� GD;�Ka;$b o ¾ | M~C�;>¾¢AS?BIcE�Héb8c ( b½¾ | bWE�GD;RC"Ae]�H,r�E�K�?BQDC"^eM[K�?BE�MPH,Qp?BQDLÐTS?BKa;RC�H,M[I&;�¡¢?B^UH,K�?BE�MPH,Qi¯F½hGeMPCTeKa;@?�=NLeH � Q�M~C¥=�H,QDC M~C"E�;�Q`E � MXE�G�E�GD;R?,C�C"Ad]_^dE�M~H,QYCãTU;�GeMXQYL 57·	8	9 ¯ã½hGD;R×�H	Ca?BMP=1Ùi±e× C"AeTDC�;�¾¢AD;�QjE�I[fC�;�^S?BK�?BEa;>C½b o ¾ |\� M[E�Giu b½¾ | � b o ¾ | w@õw ¾ | ( w@õ 5 * ¬¢8	9?BQDL b o � b o ¾ | w ¾ |w ¾ | ( w@õ 3 5 * ¬¢�	9½hGD;k]ÁH,M~C E�AeKa;R?,C�C�H`=�MO?BEa;>L � M[E�Gôb½¾ | MPChE�?�=¢;�Q�rOKaH,]�E�GD;kEaH,^�C�H,MXIUIO?�f¢;�K,b � GD;�Ka;@?,ChE�GS?BEÔ?,C�C�H`=�MJ?BEa;>L� M[E�G[b o MPChE�?�=¢;�Q�rOKaH,]�E�GY;¥Ad^e^U;�KsE � HvIO?�f¢;�K�C>u
b }J�~ß�{�||h µ � b c � µ� µ ( � ¶ � 5 *	* ¬¢9?BQDL b }J�~ß�{�||h ¶ � b c � ¶� µ ( � ¶ 3 5 *	*	* 97-GD;�QË;�¡¢?B^UH,K�?BE�M~H,Q�M~C�QD;> ¢?BE�M[¡¢;	bWM�¯ ;Ñ¯ � GD;�Q�Le; � r7?BI[IUHj=>=�AeKaC>bjM[E�M~Ck?,LdLe;�LÁAeQeM[r£H,K�]�I[f_E�HvE�GD;kMXQ`Ea;�K�Ï=>;�^eE�M~H,QgKa;>C�;�K�¡¢H,M[K@¯ 5 ±jQDH � ]4;�I[E � ?BEa;�KFMPC<?,LdLe;�LÁ?BE\E�GD;sCa?B]Á;hE�M[]Á;	¯ 9 1�Q`f�;�ÂN=>;�C�C � ?BEa;�Ks?BTcH>¡¢;�E�GD;M[QjEa;�Ka=>;�^dE�M~H,QÁKa;>C�;�K�¡¢H,MXK�Ä Cs=B?B^S?,=�M[E�f�r7?BI[I~CsAeQeM[r£H,K�]�IXf�H,Q`EaHvE�GY;� ,K�H,AeQDLÐC AeK�r7?,=>;	¯F±jAeTYC�;�¾¢AD;�QjE�IXfjbÑE�GD;EaH,^pC�H,MXISIJ?�f¢;�K�MPCh=�GD;>=>=¢;�LÁr£H,K�C�?BE�AeK�?BE�MPH,QibW?BQDLp?BQjf�;�ÂW=>;�C�C � ?BEa;�KsM~Cs=�H,Q`¡¢;�K�Ea;>L4EaHvC AeK�r7?,=>;�K�AeQDH,Z ¯

6	�



7-GD;�QËC"QDH � M~Ch^dKa;�C�;�Q`E@bWH,QeI[f4E�GY;�C QDH � ¡j?BK�MO?BTdI~;kM~CsAe^ULD?BEa;>LUub |O{ 3äî � b 5 *	* 6	9ð�;> ¢?BE�MX¡¢;V;�¡j?B^cH,K�?BE�M~H,QË?,LeLeChE�HvE�GD;kC"QDH � ^S?,=>=c¯1�Q�;�K�KaH,K¤M[Q�E�GD;1=>H,]�^eAeEa;�K�=>H`Le;ÔADC�;�L�r£H,K ö ;�KaC"MPH,QDC * ?BQDL 6 I~;>L�EaHgE�GD;RC"AeTYC"E�M[E�AeE�MPH,Q�H,r w>�nÈ r£H,Kw o ¾ | MXQ 5 * ¬¢·	9 ¯��(¢�M[QD;hM[QjE�;� ,K�?BE�M~H,QDC � M[E�G�E�GD;sIO?BQDL�C"AdK�r7?,=>;�=�H`Le; 5 ADC"M[QD �E�GD; ÷ Ú�Ù ÷ ±qr£H,K�=�M[QD RLD?BE�?C�;�EaC 9 M[QDLWMP=B?BE�;1E�GS?BE¤E�GdM~Ck;�K�KaH,KkGS?,CR?_QD;> ,I[M~ ,M[TeIP;v;�ZS;>=�E 5 I~;>C�C¤E�GS?BQ ¬ ¯ ²�£_9 H,Q�E�GD;_?BQeQjAc?BIF;�QY;�Ka ,f?BQDL � ?BEa;�K�TS?BIJ?BQD=>;�C>¯Ti¯ þ@	���
�� �C\����ThQDLe;�K�E�GD;�?,C�C"Ae]�^eE�MPH,Q E�GS?BEÁC"QYH � C"AeTeI[M[]Ð?BE�M~H,Q)?BQYL�M[Q`Ea;�K�=�;�^eE�MPH,Q IPH	C�CgTcH,E�G^eKaH`=>;�;>L�?BEkE�GD;1^UH,Ea;�QjE�MO?BIUK�?BEa;g?BQYLËH`=>=�AeKkM[Q�^S?BK�?BI[I~;�I�bdE�GD;vC Ae] b |J{ 3Xî ( b ¦ª{�} bcH,Knb h 3 } bc=@?BQËTU;=@?BI~=�AeIJ?BEa;�L&b¢M[Q�?BQS?BIPH	 ,f � MXE�G 5 * ¬¢·	9 bD?,C>u
b h 3 } � ×�MXQ � è ( ïK � � b ¨ h 3 } w ' ( w o ¾ |w ' ( ¨ h 3 } w o ¾ | � � 5 *	* «	9� GD;�Ka; ¨ h 3 } M~CFE�GD;�?BKa;B?BIDrJK�?,=�E�M~H,Q�H,rUE�GD;hE�MXIP;hAeQDLd;�Ka 	H,M[QD ¤^UH,Ea;�QjE�MJ?BID;�¡¢?B^UH,K�?BE�MPH,QibÑ=@?BI~=�AeIJ?BEa;>L � MXE�G57»,¬¢9 ¯¿½hGD;ÁK�?BE�MPH�H,rkC"QYH � C"AeTeI[M[]Ð?BE�M~H,Q E�HËEaH,E�?BI�;�¡¢?B^UH,K�?BE�MPH,Qib ¨�¤ yd|O{ 3Xî bãM[Q ö ;�KaC"MPH,Q « MPCvE�GD;�Q=>H,]_^dAeEa;>L � M[E�G ¨ ¤ yD|O{ 3äî � b h 3 }b ¨ |O{ 3äî¨ |J{ 3Xî ( ææsç

5 *	* Æ 9� GD;�Ka; ¨ |J{ 3Xî MPC¥E�GD;g?BKa;@?BIFrOK�?,=�E�MPH,Q�H,rsC"QDH � =>H�¡¢;�K 5 rOKaH,] 57» * 9�9 ?BQDL ææsç MPC¤E�GD;g?BK�;B?BIFrOK�?,=�E�MPH,Q�H,r� ;�E�E�;�LÁMXQ`Ea;�Ka=�;�^eE�MPH,QÁKa;�C�;�K�¡¢H,M[K@¯\±jQDH � C"AeTeI[MX]�?BE�MPH,QÐMPChE�GY;�Qp=B?BIP=�AdIO?BEa;>L � MXE�Gb |O{ 3äî �´¨ ¤ yD|O{ 3äî b � 5 *	* ²	9?BI[I~H � MXQY vE�GD;R=B?BIP=�AdIO?BE�MPH,Q�H,r MXQ`Ea;�Ka=�;�^eE�MPH,QÁI~H	C�Ck?,Cb ¦ª{�} � b h 3 } � b |O{ 3äî 3 5 *	* ·	9½hGD;RC"Ae]�H,r TS?BKa;RC�H,MXIi;�¡¢?B^UH,K�?BE�MPH,Q�?BQDLÐE�K�?BQDC"^eM[K�?BE�MPH,QÁM~C�=>H,]�^eAeEa;>L � MXE�Gb o ¾ | � b � b h 3 } � 5 *	* »	9?BQDL 5 * ¬¢8	9 E�GeKaH,AY ,G 5 *	*	* 9 ?BK�;ÔADC�;>L4E�HvAe^ULD?BEa;¤E�GD;kC�H,M[Ic]ÁH,MPC"E�AeK�;¥^dKaH	 ,QDH	C"E�MP=¤¡¢?BK�MJ?BTeIP;�C>¯
þ ¨6§ ¥ ·k¶2ã�³�Ü©Þ¥²^±*@· ö5° á ã�¯�°�¶2³Õ�K�H,AeQDL � ?BEa;�KkLWMXZDAYC"M~H,Q�TU;�E � ;�;�Q�C�H,MXIFIJ?�f¢;�KaCRM~Ck=>H,]_^dAeEa;>LpAYC"MXQY Ð?4TdAeI4=pr£H,K�] H,r®E�GD;�ÓhMP=�GS?BKaLdC;>¾ÑAS?BE�M~H,Qi¯\½hGD;1LdH � Q � ?BK�LÐáDH � TU;�E � ;>;�Q�E�GD;k]_MPLeLWIP;R?BQDL�TUH,E�EaH,]�C�H,M[IUIO?�f¢;�KaCBb M ¶ I beM~C�?,C�C"Ae]Á;>LEaHvTU;k^eKaH,^UH,K�E�MPH,QS?BIDEaH�?gLWM[ZS;�K�;�QD=>;¤MXQp^cH,E�;�Q`E�MJ?BI7b G uM ¶ I�� ikj � G ¶ � G@IK f ¶ I � 5 *	* 8	9«,¬



� GD;�Ka; iqj MPC�E�GD;sLe;�QDC"M[E�fqH,r � ?BEa;�K@b.��M~CFE�GY;<G`fWLWK�?BAeIXMP=®=�H,QDLNAD=�E�MX¡`MXE�f1M[QgE�GD;®Ae^DC"E�Ka;B?B]ÅIJ?�f¢;�K 5 M7¯ª;Ñ¯XbM[QäE�GD;v]�MPLeLWIP;1IJ?�f¢;�KvMXr G ¶ Ô G@I 9 bF?BQDL K f ¶ I MPCÔE�GY;gLWM~C E�?BQD=>;vTc;�E � ;>;�Q�E�GD;g=>;�QjEa;�KaCRH,rhE�GY;gC�H,MXIIJ?�f¢;�KaC>¯ã½hGY;�G`fWLNK�?BAeI[M~=¤GD;@?,LUb Gm¦ bWM~ChE�GD;ÔC Ae]�H,r\?1^eKa;>C�C"AdKa;¤Ea;�K�]É?BQDL�?BQ�;�I~;�¡¢?BE�MPH,QÐE�;�K�]Ëu
Gm¦S� ú ¦ ( Î ¦ � 5 *	* �	9� GD;�Ka; Î ¦ MPC�E�GD;1;�IP;�¡¢?BE�M~H,Q�H,rFE�GY;1=>;�Q`Ea;�K¤H,r\IO?�f¢;�K>x®Ka;�IJ?BE�M[¡¢;ÔEaH�C�H,]Á;g?BK�TeMXE�K�?BK�fÁTS?,C�;�IXM[QD;v?BQYL ú ¦MPChE�GD;¤^eKa;>C�C"AdKa;¤GD;B?,L 5 C�H,M[IY]ÁH,MPC"E�AeK�;¥^UH,Ea;�Q`E�MO?BI 9 M[QÐIJ?�f¢;�K4x�¯:<H,E�G ú ¦ ?BQDL¥� ¦ MXQÁIJ?�f¢;�K¡x®?BKa;k?,C�C Ae]Á;�L�EaHÔ¡j?BK�fÁC"E�KaH,QD ,I[f � M[E�GÁE�GD;¤Le;> ,Ka;>;¤H,r&C�?BE�AeK�?BE�MPH,QÁMXQÁE�GD;C�H,M[IcIJ?�f¢;�K@¯<°eH,I[IPH � M[QD �Ö<IJ?B^e^�?BQDLì"�H,K�Q`Tc;�Ka 	;�K 5 * �	»	8	9 beE�GD;R×�H	Ca?BMP=1Ùi±e× =�H,]�^eAdEa;�Cú ¦U� ú & ¢ � ¦� ¦ yD|Oß"} £ y¨§ 5 * 6,¬¢9?BQDL � ¦U� � & ¢ � ¦� ¦ yD|Oß"} £ ¶ §J© I � 5 * 6 * 9� GD;�Ka; ú & ?BQDL[� & ?BKa;kE�GD;k^eKa;>C�C"AdKa;¤GD;B?,LË?BQDL4G`fWLNK�?BAeI[M~=R=�H,QYLWAD=�E�MX¡`M[E�fjbÑKa;>C"^U;�=�E�M[¡¢;�I[f¢bWH,r\?vC�?BE�AeÏK�?BEa;>L�C�H,M[I�bd?BQDL � MPCk?gC�H,MXIU^S?BK�?B]Á;�Ea;�K�Ka;�IO?BEa;>LÐEaHvE�GD;�^UH,Ka;RC"M«;�;RLWMPC"E�K�M[TeAeE�M~H,QÁMXQYLe;�Âc¯<½hGD;k¡¢?BI[AD;>Cr£H,K�E�GD;�C�;¥^c?BK�?B]Á;�Ea;�KaC 5 C�;>;�½ã?BTeI~; «	9 ?BKa;kE�?�=¢;�Q�rOKaH,] Ó¤? � I~Cs;�EÔ?BI7¯ 5 * �	8	6	9 ¯±WH,]Á;gC"AeTY ,K�M~L�¡¢?BK�MO?BTeM[I[MXE�f�MPC1?,=>=�H,AdQjEa;>L�r£H,KÔM[Q�E�GD;v=@?BI~=�AeIJ?BE�MPH,QäH,r®]ÁH,M~C"E�AeKa;vLWM[ZDADC"MPH,Q�TU;�E � ;>;�QE�GD;�E�H,^�?BQDLÁ]_MPLeLWIP;�C�H,M[ISIO?�f¢;�K�C>¯<°eH,KhE�GeM~C®=@?BI~=�AeIJ?BE�M~H,Q�bÑE�GD;k×�H	Ca?BMP=ÔÙi±e×àüeKaC Eh=>H,]�^eAeEa;>C � µ ye��� bE�GD; � ?BEa;�Kk=>H,Q`Ea;�Q`E¤E�GS?BE¥E�GD;kEaH,^�IO?�f¢;�K � H,AeIPL�QD;>;�LÐM[Q�H,KaLe;�K¤EaHgGS?�¡¢;ÔE�GD;VCa?B]Á;�G`fNLWK�?BAeI[M~=kGD;@?,L?,ChE�GY;�]�MPLeLWIP;�IO?�f¢;�K@u � µ ye��� � ¢ ú ¶ � K f µ�¶ú & £ y Ì ª � µ yD|Oß"} 3 5 * 6	6	9Ú�r � µ Ô � µ yN��� b LeH � Q � ?BKaLäáYH � TU;�E � ;�;�QäE�GD;gEaH,^)?BQDLä]�MPLeLWIP;vIO?�f¢;�K�CvM~C1M[QDLWMP=@?BEa;�L&bi?BQYLäE�GD;]ÁH,M~C E�AeKa;hM[Q�E�GD;�EaH,^�IJ?�f¢;�KhMPCãK�;�LWMPC"E�K�MXTeAdEa;�LVMXQ`EaHÔE � H1C"AeTdKa;� ,MPH,QDC>u�H,QD;�r£H,K � GeMP=�G�GjfNLWK�?BAdIXMP=hGD;@?,LMPChM~Ld;�Q`E�MP=B?BISEaHvE�Gc?BEhM[QÐE�GD;kC�;>=>H,QDLÐIJ?�f¢;�K@bNC�HvE�GS?BE�QDHváYH � H`=�=�AeKaCBbN?BQYL�?vrOAeI[IXfÁCa?BE�AeK�?BEa;>L_K�;� ,MPH,Q� M[E�GC"M~ ,QdMXüD=@?BQ`EvLeH � Q � ?BKaL�áDH � ¯�½hGeMPCÔMPCÔM[I[IXADC E�K�?BEa;>L�MXQ)°&MP ,AeKa; 8 ¯�½hGD;grOK�?,=�E�MPH,QS?BIs?BKa;@?ÐH�¡¢;�K� GeMP=�GÐE�GD;ÔLdH � Q � ?BK�LÐáeAeÂÁH`=�=�AeKaC>b ¨�« yd� 3äî { bWM~C¨�« yD� 3äî { � � µ � � µ yN���� µ yD|Oß"} � � µ ye��� � 5 * 6	«	9� GeMP=�GÐMPC�;>¾ÑAdMX¡¢?BIP;�QjEsEaH ¨ |Oß"} M[Q 5 * ¬¢«	9 ¯\½hGD;kLeH � Q � ?BKaLÐáeAdÂ4M[EaC�;�IXriM~C¥=�H,]�^eAeE�;�L � M[E�G

M µ�¶ � ikj ¨�« yD� 3äî { � & G µ yD|Oß"} � G ¶K f µ�¶ � 5 * 6 Æ 9� GD;�Ka; G µ yD|Oß"} MPChE�GD;¤G`fWLNK�?BAeI[M~=¤GD;@?,L�H,r�E�GY;�C�?BE�AeK�?BEa;>L4^UH,K�E�M~H,QpH,r�E�GD;kEaH,^ÐIJ?�f¢;�K@¯Ú�r bjGDH � ;�¡¢;�K@b � µ R � µ yN��� b`Ae^ � ?BKaLÐáDH � M~CsMXQDLNM~=@?BEa;>LUbW?BQDLÐE�GY;1×�H	Ca?BMP=1Ùi±e× =>H,]_^dAeEa;>C
M µ�¶ � ikj � ¶ G µ � G ¶K f µ�¶ � 5 * 6	²	9« *



h   > h   ,1 2

1h

2h

h 2

h 2 Redistribute

implying
downward flow

top layer’s
soil moisture
so that downward
diffusion occurs
over subgrid
fraction

°&MP ,AeKa; 8 uk±jAeTD ,K�M~L�LWMPC"E�K�MXTeAdE�M~H,QpH,r®C�H,MXI ]4H,MPC"E�AdKa;v?,C�C Ae]Á;�L�r£H,KRLWM[ZDADC"MPH,Q�TU;�E � ;�;�Q�EaH,^�E � HÁC�H,MXIIJ?�f¢;�KaC>¯
M[Q�?BQS?BIPH	 ,f � M[E�G 5 *	* 8	9 ¯ÙYM[]�MXE�?BE�M~H,QYC<H,Q M µ�¶ ?BQDL M ¶ I  	HvTU;�f¢H,QDLÐC MX]�^eIP;¤=�GD;>=>=WCsH,Q � ?BEa;�K�?�¡¢?BM[IJ?BTeMXI[M[E�f�M[QÐE�GD;¤Ae^YC"E�Ka;@?B]IJ?�f¢;�KÐ?BQYL¿C"EaH,K�?, 	;p?�¡¢?BM[IO?BTdMXI[MXE�fäM[Q¿E�GD;ÁLeH � QDC"E�K�;B?B] IJ?�f¢;�K@¯½ Hä?�¡¢H,M~L)C"E�?BTdMXI[MXE�f�^eKaH,TeIP;�]ÁC>b�E�GD;?BTDC�H,I[AeEa;¤¡¢?BI[AD;RH,r�E�GD;¤áDH � ¡¢H,IXAd]4;Ñbt¬ M µ�¶ K �¬ bjM~ChrnH,Ka=�;>L4E�HvKa;�]�?BM[Q�?BE¤H,K�TU;�I~H � K � b � GD;�K�;K � � *6 ¬ � µ � � µ ye��� ¬ 3 5 * 6	·	9½hGeMPCS^eKa;�¡¢;�Q`EaCi?<IO?BK� 	; áYH � ¡¢H,I[Ae]Á;FE�GS?BE � H,AdI~LkI~;@?,LÔE�H¤?<Ka;�¡¢;�K�C�;�LkáDH � LWM[Ka;>=�E�MPH,QRMXQRE�GD;�r£H,I[IPH � M[QD E�M[]Á;FC"Ea;�^i¯V1 C"M[]_M[IJ?BKcI[MX]�M[E�?BE�MPH,QkM~CU^eIO?,=>;>L1H,Qy¬ M ¶ I K �®¬ å � ¶ ye�Q� MPC&=>H,]�^eAeEa;>L¤MXQ_?BQS?BI~H	 ,fkEaH � µ ye��� b?BQDL�¬ M ¶ I K �®¬jMPC�r£H,Ka=>;�L�EaH_I[MP;1?BERH,K¤TU;�IPH � µ¶ ¬ � ¶ � � ¶ yN��� ¬¸¯¤:<H,E�G M µ�¶ ?BQDL M ¶ I ?BKa;VC�;�E¤EaHé;�;�KaHM[r�E�GD;kC"AeK�r7?,=�;¤Ea;�]�^U;�K�?BE�AeKa;Ñb ù õ bWIXMP;�C�?BE¤H,K�TU;�IPH � E�GD;¤rOKa;>;�;�M[QD 1^UH,MXQ`E@¯
þ ¨�õ ¯�@·k´¶�º�²^±*°�¶2³ ±*¶�±�°�O± ²�±q@·�² ²	³�º�÷ ;�Ka=>H,IO?BE�MPH,Q H,r � ?BEa;�KVH,AeEVE�GD;vTUH,E�EaH,]¼H,r<E�GY;vI~H � ;>C"EvC�H,MXIFIJ?�f¢;�K@b M I�P b&MPC1?BIPC�H�=>H,]�^eAeEa;>L � MXE�G?�TeAeI6=är£H,K�] H,r¤E�GD;ìÓhM~=�Gc?BKaLeCg;>¾ÑAS?BE�M~H,Qi¯ ½hGD;Á¡¢;�K�E�M~=@?BI� ,K�?,LWM~;�Q`E�H,r�^dKa;�C�C"AeKa;�GD;@?,LUbãGDH � ;�¡¢;�K@bMPCÔ?,C�C"Ae]Á;�L�E�H_TU;�;>;�K�HåYH,QeI[f� ,K�?�¡`M[E�?BE�MPH,QS?BIFLWK�?BM[QS?, 	;vH,^U;�K�?BEa;>C>¯Ô°WAeK�E�GD;�K�]ÁH,Ka;	bWE�GD;R^eKa;>C�;�QD=�;VH,rTU;�LNKaHj=>=�MPC¤?BI[I~H � ;>L�EaHvKa;>LWAD=>;¤E�GD;¤áDH � ¯ã½hGD;V×�H	Ca?BM~=VÙ&±d× =�H,]�^eAeE�;�C>uM I�PÅ� ikj � I =�H	C 5Q´	9 � 5 * 6	»	9«	6



� GD;�Ka;R=�H	C 5J´	9 M~C�E�GD;Ô=>H	C"M[QD;1H,rFE�GD;�TU;>LWKaH`=>=�?BQY ,I~;Ñ¯®Ú�rFE�GD;kTU;�LNKaHj=>=ÁMPCk?,C�C"Ae]Á;>LÐEaHgTU;Ôr7?BK�TU;�I~H �E�GD;¤IPH � ;�C EkC�H,MXIUIJ?�f¢;�K@bN=>H	C 5J´	9 M~C�C�;�EsEaH * ¯þ ¨«þ ¹�³©¶@Þ ¸ ã�ÜG�,M±½hGD;®]Á;�I[E�M[QD ¤H,rSC"QDH � ?,C�^c?BK�E\H,rDE�GD;sC"AeK�r7?,=>;®;�QD;�Ka ,fVTS?BIO?BQY=�;®M~C�E�K�;B?BEa;>L�?BTUH�¡¢;hM[Q�±W;>=�E�M~H,Q « ¯ Æ ¯iÚ�r bGDH � ;�¡¢;�K,bdE�GD;VC"AeK�r7?,=>;ÔE�;�]�^U;�K�?BE�AeKa;R?BI[Ka;B?,LNf�;�ÂN=>;�;>LeC ¬ Ö¶µ¸·M	�\g��·a	�
�\s�¹µ W>ÿC]«]ó
abdE�GD;VC"QDH � ]Á;�IXE�CM[]_]Á;>LWMJ?BEa;�I[fÁ?BQDLÐE�GD;k ,KaH,AeQDL�=>H`H,I~C¤?,=>=>H,KaLWM[QD ,IXfcu
ï Â���Ý } � ×�MXQË� IHRmK � � 5 # ù õ /63 Ýª� � ù

 
9 è 'º   � r£H,K ù õ Ô ù

 
5 * 6	8	9?BQDL # ù õ / {a� î � # ù õ /63 Ýª� � ï Â���Ý } º  è&' 5 * 6	�	9±jQDH � ]Á;�I[EUE�GjAYCc^eKaH`=>;�;>LeCSAeQjE�MXIN?BI[IjC QDH � MPC&Ld;�^eIP;�Ea;�LRH,K&AdQjE�M[I¢E�GD;F ,KaH,AdQDLÔEa;�]�^U;�K�?BE�AeKa;&MPCcKa;>LWAD=>;>LEaH ¬ ÖÔb � GeM~=�GY;�¡¢;�Kh=>H,]Á;�C®üeKaC"E,¯i½hGY;�]4;�I[Ea;�LÁC"QDH � MPC�?,LeLd;�L�EaHg?BQ`f�K�?BMXQ�r7?BI[IXM[QD 1LNAeK�M[QD ÔE�GY;�E�MX]Á;C"Ea;�^ÐTU;�r£H,Ka;¤E�GD;R=@?BI~=�AeIJ?BE�M~H,QpH,rF=@?BQDH,^jfÁM[QjEa;�Ka=>;�^dE�M~H,Q�¯Ú�rkC"QDH � MPCg^eKa;>C�;�Q`E � GD;�Q¿K�?BM[Q)r7?BIXIPCgH,Q)E�GD;�C"AeK�r7?,=>;ÑbãE�GD;4K�?BMXQ � ?BEa;�K4LdHj;>CgQDH,E5Õ"rOKa;>;�;>; × H,Q`EaHE�GD;VC"QDH � ¯s½sGD;1C"QYH � ^S?,=>=�M~C¤C MX]�^eI[f4MP ,QDH,Ka;>L � GeM[IP;ÔE�GD;kK�?BM[Q � ?BE�;�K¤MPC�^S?BK�E�M[E�MPH,QD;>LÐMXQ`EaH�=@?BQDH,^jfM[QjEa;�Ka=>;�^dE�M~H,Q�bÑMXQeüdIXE�K�?BE�M~H,Q�bW?BQDL�C"AeK�r7?,=�;¤K�AdQDH,Z ¯

» V¼=>6868-G7¸,.B5=>6D,½=¾,.¿8-ÁÀÂVWÃ
±W;>=�E�M~H,QDC 6 E�GdKaH,AD ,G · H,rFE�GeMPChKa;�^UH,K�E¤Le;>C�=�K�M[Tc;kE�GD;V×�H	Ca?BMP=vÙ&±d×gÄªC�=@?BI~=�AeIJ?BE�MPH,QDC � M[E�GeM[Q�?�C"MXQY ,I~;IJ?BQDL�C"AeK�r7?,=>;ÔE�MXIP;	¯Ô½sGD;1^eKa;>C�;�QjEkC�;�=�E�MPH,Q�Ld;�C�=�K�M[TU;�C�GDH � E�GD;g×�H	Ca?BMP=gÙ&±d×äbS?,CÔ=�AeK�K�;�Q`E�I[f�=>HjLe;>LUb=@?BQ�TU;Ô=>H,QeQD;>=�E�;�L�EaHÁ?gÕ1Ö�× H,KÔ?BQ�Hg¢_M[QD;kLWK�M[¡¢;�K@¯½hGD;éÕ�½sÚ�Ù2� × C"AeTeKaH,AdE�MXQY;h^U;�K�rnH,K�]ÁC�E�GD;k×�H	Ca?BMP=kÙ&±e×à=@?BIP=�AeIJ?BE�MPH,QDC®C"MX]qAeIXE�?BQD;�H,AYC"IXfqr£H,K�?BQ`fÁ=�GDH,ÏC�;�Q4Q`Ae]vTU;�K@bMð¤Ö½"RbWH,r&IJ?BQDLÁC"AeK�r�?,=�;�E�M[IP;�C>¯ 5 ½hGY;¤=B?BIP=�AdIO?BE�MPH,QDC\^U;�K�rnH,K�]Á;�Lvr£H,KsH,QD;¤E�M[I~;ÑbjH,r�=>H,AeKaC�;	bLeHÐQYH,Eg?BZS;>=�EVE�GDH	C�;g^U;�K�r£H,K�]Á;�L�r£H,Kq?BQDH,E�GY;�K@¯ 9 ½hGD;�C"AeTeK�H,AeE�M[QD;1Ka;>¾ÑAdMXKa;>CRC�;�¡¢;�K�?BIs?BK�K�?�fWCVH,r�LWM[Ï]Á;�QYC"M~H,Qôð¤Ö½" ?,C�M[Qe^eAeE¥?BQDL4^dKaHjLNAD=�;>ChC�;�¡¢;�K�?BI ?BK�K�?�fNC�H,rFLNMX]Á;�QDC"MPH,Q ð¤Ö½"Å?,C�H,AdE�^eAeE@b � MXE�G�E�GD;Ä E�G�;�I~;�]Á;�Q`E�M[Q�;@?,=�G�?BK�K�?�fp=�H,K�Ka;�C ^cH,QYLWMXQY 1EaHvE�GD; Ä E�G�E�M[IP;Ô=>H,QDC"MPLe;�Ka;�L&¯ã½hGD;kMXQd^eAeE¤?BK�K�?�fNC�GDH,IPLE�GD;Rr£H,Ka=�MXQY q¡j?BK�MO?BTdI~;>C>bd=>;�K�E�?BM[Q�¡¢;� 	;�E�?BE�MPH,Q�^S?BK�?B]Á;�E�;�KaCBbd?BQDL�E�GY;1C"E�?BE�;�C¤H,rFE�GY;Ô^eKaH	 ,QYH	C"E�MP=Ô¡¢?BK�M[Ï?BTeIP;�C 5 � GeM~=�G � MXI[IeTU;hAe^ULD?BEa;>L � M[E�GeM[QgE�GD;¥C"AeTeKaH,AdE�MXQY; 9 ¯c½sGD;�H,AeE�^dAeE®?BK�K�?�fWCFGDH,IPLgE�GD;�LWMJ?, ,QDH	C"E�M~=¾¢AS?BQjE�MXE�MP;>C>¯q±N;�=�E�MPH,QDC » ¯ * E�GeKaH,AD ,G » ¯ « Le;>C�=�K�MXTU;1E�GY;1MXQd^eAeEaCR?BQDL�H,AeE�^eAdEaC¤H,rhE�GY;vC"AeTeK�H,AeE�M[QD;ÔM[QLe;�E�?BM[I7¯½hGD;® 	;>H	 ,K�?B^eGeMP=B?BI`IPHj=@?BE�MPH,QDC�H,reE�GY;ãE�M[IP;�C�;�Âd?B]_M[QD;>LÔM[Q�?�C"M[QD ,IP;<=@?BIXINEaH¤½hÚ�ÙV��?BKa;®QDH,EF=>H,QDC"E�K�?BM[QD;>LU¯½hGD;�E�MXIP;�C\QD;>;�L�QDH,E@bjr£H,K¥;�Âd?B]�^eIP;	bÑKa;>C"MPLe; � M[E�GeM[Q�E�GD;¤Ca?B]Á;k ,K�MPL4C�¾¢AS?BKa;qåe?BIXISE�Gc?BE<MPC<Ka;>¾¢AeMXK�;�LgMPC�?]Á;B?BQYC�H,re]�?B^e^eM[QD hE�M[IP;ã¾¢AS?BQ`E�M[E�M~;>C�?BQYLgÕ1Ö�× rnH,Ka=�M[QD �¡¢?BK�MO?BTeIP;>C&MXQ`EaH¤=>H,QDC"MPC"Ea;�QjEiH,QD;�Ï7LWM[]4;�QDC"MPH,QS?BI?BK�K�?�fWCB¯ 1�Q�;�Âd?B]�^eI~;sH,r&C AD=�G�?�]�?B^e^eM[QD ¤M~CFM[IXI[ADC"E�K�?BEa;>LvMXQ�°&MP ,AeKa; � ¯�Ú�Q�E�GY;�;�Âd?B]�^eIP;	bj?RLWM[ZS;�Ka;�Q`E

«	«



IP;B?BrS?BK�;B?�M[QDLe;�Â 5 Ù,1�Ú 9 M~CF?,C�C"M~ ,QY;�L1E�H�;@?,=�GvE�M[IP;	b,TeAeE&^dKa;�=�M[^eMXE�?BE�M~H,QVM~C =�H,]�^eAeE�;�LRMXQvE�GD;hÕVÖ�× H,QÁ? ,K�MPLgC�¾¢AS?BKa;hTS?,C M~C>¯�½hG`ADC>bÑC�H,]4;®Ka;�^eMXE�MXE�MPH,QgH,rD^eK�;�=�MX^dMXE�?BE�M~H,QgLY?BE�?¥MPC�Ka;>¾ÑAdMXKa;>LvM[QgE�GD;h=>H,QDC"E�K�AD=�E�M~H,QH,r�E�GY;�H,QY;�Ï7LWM[]Á;�QYC"M~H,Qc?BI&?BK�K�?�fpH,r�^eKa;>=�M[^eM[E�?BE�MPH,Q4rnH,Ka=�M[QD N¯

tile 3 tile 5 tile 6 tile 8tile 7tile 4tile 2tile 1

GRID BOX A
OVERLYING

GRID BOX B
OVERLYING

GRID BOX C
OVERLYING

Precipitation = P Precipitation = P Precipitation = P
A B C

4 8LAI = L 2 L L1 L 3L L 5 6 L 7 L

GRID SQUARE A GRID SQUARE B GRID SQUARE C

PRECIPITATION ARRAY: 

LAI ARRAY:                  876543

P P

L L

P P P P P P

L L L L L L

A , A , A , B , B , C , C , C

, 21 , , , , , ,

, ...

, ...°&M~ ,AeK�; � u��iÂd?B]�^eIP;ÔH,r�E�GD;k=�H,QDC E�K�AD=�E�MPH,QÐH,r�M[Qe^eAdE¤?BK�K�?�fWCsr£H,K�E�GD;R½hÚ�ÙV�¿C"AeTdKaH,AeE�M[QD;Ñ¯
½hGD;\C"AdTeKaH,AeE�M[QD;F=>H,QjE�?BMXQDCUQDH�=>H,]�]4H,QVTeIPHj=>=NC>¯&Ú�E Ca?BE�MPC"üD;>CcE�GD;\=>H,QDLWM[E�MPH,QDCYrnH,K&^eI[AD ,Ï7=>H,]_^c?BE�MXTdMXI[MXE�fLe;>C�=�K�MXTU;>L_T`f 9 ?BI[QS?�fp;�EÔ?BI7¯ 5 * �	8	�	9 ¯�2¨a` Å�@·k¯�°�¶2³Æ`ö ;�KaC"MPH,Q * H,rVE�GD;�×�H	Ca?BM~=�Ùi±e× Ka;>¾ÑAdMXKa;>C�E�GD;�r£H,I[I~H � M[QD äM[Qe^eAeEaC 5 I[M~C Ea;�L¿T`f)E�GD;�MXKp°V�$Ó�½¤Ó½1<ðQS?B]Á;>C 9 rOKaH,]àE�GD;gÕ1Ö¥×Ø?BER;�¡¢;�K�f�E�M[]Á;vC"Ea;�^i¯n1�I[I\¾ÑAS?BQ`E�M[E�MP;�CR?BKa;1M[Q�× 9 ±�AeQeM[EaC>¯v±WH,]Á;vH,r®E�GD;;>¾ÑAS?BE�M~H,QDC®Ka;>¾ÑAeM[K�M[QD 1E�GY;�C�;R¾¢AS?BQjE�MXE�MP;>Ch?BKa;kM[QDLWMP=B?BEa;>L4M[Q�TeK�?,=>=¢;�EaCB¯1�I[I\¾ÑAS?BQ`E�M[E�MP;�C 5 ;�ÂW=>;�^eEkr£H,K�ð¤Ö "RbSE�GD;1Q`Ae]vTU;�KRH,r®E�M[I~;>C>b&?BQDL ø ½¤±W½¤� ÷ bYE�GD;vE�M[]Á;vC"Ea;�^�I~;�QD ,E�G 9?BKa;V?BK�K�?�fWC¤H,rFLNMX]Á;�QDC"MPH,Q ð¤Ö½"R¯Ç kÉÈ u�½hGD;4Q`Ae]vTU;�KgH,rkE�M[I~;>Cv^eKaH`=�;>C�C�;>L¿LWAeK�MXQD �E�GD;�=�AeK�Ka;�QjE_=B?BI[I�EaH�E�GD;p½hÚ�Ù2� C AeTeKaH,AeE�MXQD;Ñ¯5 LWM[]4;�QDC"MPH,QeIP;�C�C 9ÊyË ó Ë è>p u\½hGD;¤I~;�QD ,E�GpH,r�E�GD;kE�M[]Á;�C Ea;�^�b¢M[Q�C�;>=>H,QDLeC>¯ 5JÌB9 # K �\MXQ 5�·	9 b 5 * ¬¢·	9 /e Ë^Í p u ½hGY;ÔC"AdK�r7?,=>;SÕ"E�f`^c; × b � GD;�Ka;

* � :ãK�H¢?,LWI~;@?Br�;�¡¢;�Ka ,Ka;>;�Q�E�Ka;�;>C>¯6 � :ãK�H¢?,LWI~;@?Br�Ld;�=�M~LNADH,ADC<E�Ka;�;>C>¯
« Æ



« � ð�;>;�LWIP;�Ï£I~;@?Br&E�K�;�;>C>¯Æ � Õ�K�?,C�C"IJ?BQDL 5  ,K�H,AeQDLWÏ7=>H�¡¢;�K 9 ¯² � :ãK�H¢?,LWI~;@?Br�C GeK�AeTDCB¯· � ø � ?BK�r�E�Ka;>;�C 5 E�AeQYLWK�? 9 ¯» � :h?BK�;ÔC�H,M[I�¯8 � ø ;�C�;�K�E¥C�H,M[I7¯Ë jlÎ�e Ç uã½hGY;¥K�?BMXQer�?BIXISK�?BEa; 5 o ÛÇ Í & 9 ¯ # I M[Q 578	8	9 b 578	�	9 /Ë ó Ç�Ï^Ð u ½sGD;ÔC QDH � r�?BIXIUK�?BEa; 5 o ÛÇ Í & 9 ¯½# I R MXQ 578	»	9 /ÑyÒ uã½hGY; � MXQDLpC"^U;�;>L4M[QÐE�GY;ÔH>¡¢;�K�I[f`MXQD �ÕVÖ�×  ,K�MPLÐTUH�Â 5 Ç & 9 ¯½#�ÅVÇ´M[Q 57²	8	9 /è ËÉÑ jlÓ u½��¡¢?B^UH,K�?BE�MPH,Q�K�?BEa;V=�H,]�^eAeE�;�LÁTjf�E�GD;VÕ1Ö�× ADC"M[QD g^eKa;�¡`M~H,ADCsE�MX]Á;RC"Ea;�^2ÄªC ù õ ?BQDL %('5 �Ç Í 9 ¯�# ½hGeMPChM~CsMX]�]Á;�LNMO?BEa;�I[f�LWMX¡`MPLe;�L�T`f º EaHv^eK�HjLWAY=�;�#óbB/63 Ýª� M[Q 5 Æ 9 ¯ /Ê è Ê[Ô Î u ø ;�K�MX¡j?BE�MX¡¢;�H,rV;�¡¢?B^UH,K�?BE�MPH,QÃK�?BE�; � MXE�G K�;�C"^U;>=�E�EaH�C"^U;�=�MXüY=ÐGjAd]_MPLWM[E�fjbh=�H,]�^eAdEa;�LTjfE�GD;�Õ1Ö�× ADC"M[QD �E�GD;Á^eKa;�¡jMPH,ADC1E�MX]Á;ÐC Ea;�^�Ä C ù õ ?BQYL % ' ¯ 5 �Ç Í 9 # ½hGdM~C1MPCvM[]_]Á;>LWMJ?BEa;�I[f]vAeI[E�MX^dIXMP;�LgT`f ¿ oW5 À & º 9 EaHg=>H,Qj¡¢;�K�E�M[E�EaH � ÷ t÷ � ë � 3 Ý©� M[Q 5 Æ 9 b 57�	9 ¯ /Ê è Ê�Ë k u ø ;�K�M[¡¢?BE�M[¡¢;1H,r\;�¡¢?B^UH,K�?BE�MPH,Q�K�?BEa; � MXE�GpKa;�C ^c;>=�E�EaH�C"AeK�r�?,=�;REa;�]�^U;�K�?BE�AeKa;ÑbW=�H,]�^eAdEa;�LTjf�E�GY;�Õ1Ö�× AYC"MXQY 4E�GD;v^dKa;�¡`MPH,ADC¤E�MX]Á;gC"E�;�^2ÄªC ù õ ?BQDL % ' ¯ 5 �Ç ÍÖÕ 9 # ½hGdM~CkM~CkM[]_]Á;>LWMJ?BEa;�I[fLWMX¡`MPLe;�L�T`f º EaHg=>H,Qj¡¢;�K�E�M[E�EaH � ÷ t÷ cCú � 3 Ý©� M[Q 5 Æ 9 b 57�	9 ¯ /È�ó ËÉÑ j�Ó uR±W;�QYC"MXTdI~;RGD;B?BEkáeAdÂ�=�H,]�^eAdEa;�L�T`f�E�GD;_Õ1Ö�× ADC"M[QD _E�GD;1^eKa;�¡`M~H,ADC¤E�M[]Á;vC"Ea;�^2ÄªC ù õ?BQDL % ' ¯ 5 �Ç Í 9 ¯�#6#Ø×Ë/ 3 Ý©� M[Q 57«	9 /Ê È�ó Ê|Ô Î u ø ;�K�M[¡¢?BE�M[¡¢;vH,r®C�;�QYC"MXTdI~;RGD;B?BEkáeAdÂ � M[E�G�Ka;>C"^U;�=�E¤EaHÁC"^U;�=�M[üD=ÔG`Ae]�M~LNMXE�f¢bD=�H,]�^eAdEa;�LTjfE�GD;�Õ1Ö�× ADC"M[QD �E�GD;Á^eKa;�¡jMPH,ADC1E�MX]Á;ÐC Ea;�^�Ä C ù õ ?BQYL % ' ¯ 5 �Ç Í 9 # ½hGdM~C1MPCvM[]_]Á;>LWMJ?BEa;�I[f]vAeI[E�MX^dIXMP;�LgT`f ¿ o À & EaHg=>H,Q`¡¢;�K�E¥MXEsEaH � ÷ '÷ � ë � 3 Ýª� MXQ 5�«	9 ¯ /Ê È�ó ÊyË k u ø ;�K�MX¡¢?BE�MX¡¢;®H,reC�;�QDC"M[TeIP;FGD;B?BEiáeAeÂ � M[E�G1K�;�C"^U;>=�EUEaH¤C"AdK�r7?,=>; E�;�]�^U;�K�?BE�AeKa;Ñb�=�H,]�^eAdEa;�LTjfÁE�GD;RÕ1Ö¥×àADC"M[QD vE�GD;¤^eKa;�¡`M~H,ADC®E�M[]4;kC"E�;�^2ÄªC ù õ ?BQDL % ' ¯ 5 �Ç Í Õ 9 #Ö� ÷ '÷ c�ú � 3 Ýª� MXQ 5�«	9 /ËÉÒ u1½hGD;vEa;�]�^U;�K�?BE�AeKa;1M[Q�E�GD;gH�¡¢;�K�I[fjM[QD �ÕVÖ�×Ø ,K�MPLËTUH>ÂS¯ 5 � 9 #òð�H,Eq=�AdK�Ka;�QjE�I[f�ADC�;�L�MXQE�GD;×pH	C�?BM~=VÙ&±e×¯ /ÔAÒ u&½hGD;\C"^U;>=�M[üD=�G`Ae]�M~LNMXE�fkMXQVE�GD;\H�¡¢;�K�I[fjM[QD kÕ1Ö¥×  ,K�M~LRTUH�Âc¯i½hGdM~CUM~C&M[]�]Á;�LWMJ?BEa;�IXf¥]vAeI[E�MX^dIXMP;�LTjf À & o ¿ EaHv^eKaH`LWAD=>; % ÇVbWE�GD;k¡¢?B^UH,K�^eKa;>C�C"AeK�;¥M[Q�E�GY;ÔH>¡¢;�K�I[f`MXQD � ,K�MPLÐTUH�Âc¯ 5 LWM[]Á;�QYC"M~H,QdI~;>C�C 9#ÙT�C�;>LÐr£H,K¥=�;�K�E�?BM[QÐ]ÁH`LWM[üD=B?BE�M~H,QDC®EaHg;�QD;�K� ,f4TS?BIJ?BQD=>;Ô=@?BIP=�AeIJ?BE�MPH,QDCä/k Ê u ø K�?, �=>Hj;�ÇÁ=�MP;�QjE@¯vÚ�E�C�M[Qj¡¢;�KaC�;gMPC�M[]�]Á;�LWMJ?BEa;�IXfËLWMX¡`MPLe;�L�T`f Å,Ç EaHÐ^eK�HjLWAY=�;1E�GD;�?,;�K�HjLWf`ÏQS?B]�M~=¤Ka;>C"MPC"E�?BQD=>;	b w ' ¯ 5 LWMX]Á;�QDC"MPH,QeIP;�C�C 9 # 57·	»	9 /ó ÑyÇ Î Ç�Ú uã½sGD;Ô=>H	C"M[QD;kH,r�E�GD;RC�H,IJ?BK¤;>;�QeM[E�GË?BQD ,I~;Ñ¯ 5 LNMX]Á;�QDC"MPH,QeI~;>C�C 9 # m MXQ 5�6	·	9 /p]Î�j Ê eÛj uh½hGD;RLWM[Ka;>=�E¤=>H,]�^UH,QD;�Q`E�H,rFE�GD;�^dGDH,EaH	C"f`QjE�GD;�E�M~=@?BIXI[f�?,=�E�MX¡¢;RK�?,LWMJ?BE�M~H,Q�¯ 5 �Ç Í 9 #ØT�C�;>LEaHg=�H,]�^eAdEa; ¨ ��¦ª� MXQ 57«,¬¢9 /
«	²



p]Î�j Ê eÛÜ uã½hGD;kLWM[ZDADC�;R=>H,]_^UH,QD;�Q`EhH,r�E�GD;�^dGDH,EaH	C"f`QjE�GD;�E�M~=@?BIXI[fÁ?,=�E�MX¡¢;kK�?,LWMJ?BE�MPH,Qi¯ 5 �Ç Í 9 #ØT�C�;>LEaHg=�H,]�^eAdEa; ¨ ��¦ª� MXQ 57«,¬¢9 /ó ÐÝÇ è Ë u�½hGD;ÐQD;�E�C�H,IJ?BK�K�?,LWMJ?BE�M~H,Q-?BTYC�H,K�TU;�L T`f E�GY;�C"AeK�r�?,=�;Ñ¯�½hGdM~CvMPCgMXQ¿r7?,=�EÁ=�H,]�^eAdEa;�L� MXE�G 576	6	9 ¯FÚ�Ek?B^d^c;@?BKaChM[Q�½sÚ�Ù2�8ÄªC¤?BKa ,Ad]4;�Q`E�IXMPC"EsTc;>=@?BADC�;kAe^�EaHvQDH � be=B?BI[I~C�E�HvE�GD;V?BIXTU;>LeHC"AeTeKaH,AdE�MXQY;_GS?�¡¢;ÐE�?�=¢;�Q)^eIO?,=>;�H,AeE�C"M~Ld;4E�GD;�=B?BI[IPCqE�HËE�GY;4]�?BMXQ-½hÚ�ÙV�ÅC"AeTdKaH,AeE�M[QD;Ñ¯ 5 �Ç Í 9# � | î yD{a�n} MXQ 5�·	9 /È|q ÐÝÊAÐÞÇ uã½sGD;ÔLdH � Q � ;�I[IXM[QD 1IPH,QD  � ?�¡¢;1K�?,LNMO?BE�MPH,QÐádAeÂS¯ 5 �Ç Í 9 # ��ßÝ î M[Q 57·	9 /pgó Ñ j u�±jAdK�r7?,=>;�^eK�;�C�C AeKa;Ñb À0& ¯ 5dà � 9 #ØT�C�;>L�EaH�=�H,]�^eAeE�;1?BM[KRLe;�QYC"MXE�fÁ¡jMJ?v^c;�K�r£;>=�E¤ ¢?,C¤IO? � ?BQDLEaHg=�H,Q`¡¢;�K�E¤C"^U;>=�M[üD=�G`Ae]�M~LWM[E�MP;�C\M[QjEaHv¡j?B^cH,K¥^eKa;>C�C"AeKa;>C>¯ /á q]Î�e u<ÙU;B?Br<?BKa;B?1M[QDLe;�Âc¯ 5 LWM[]Á;�QYC"M~H,QdI~;>C�C 9 # � � M[Q 576	·	9 /Ú jÁè�è Ç u\Õ�Ka;>;�QdQD;�C�C<rOK�?,=�E�MPH,Qi¯ 5 LWM[]4;�QDC"MPH,QeIP;�C�C 9 # ¨>Û MXQ 5 Æ ¬¢9 /á ç u�"�;�MP ,GjE�H,rF=B?BQYH,^jfÁI~;@?�¡¢;>C>¯ 5dàË9 # f MXQ 5 Æ ·	9 /ó Ô óHkÉÎ Ë u � * �ËÊ b � GD;�Ka; Ê M~ChE�GD;kC�=B?BE�Ea;�K�MXQD q=�H`;�ÇÁ=�M~;�Q`E@¯ 5 LWMX]Á;�QDC"MPH,QeIP;�C�C 9 # 57«	·	9 b 57«	»	9 /jpó Ï eÛq\c us½hGY;ÔK�?BE�MPH 
 �â Ï â b � GD;�K�; � MPC�E�GD;RKa;>C"M~C E�?BQD=>;Ô^U;�K¤AdQeMXE¥KaHjH,EkIP;�QY ,E�Gibs� � M~C�E�GY;ÔKaH`H,ELe;�QYC"MXE�fjbW?BQDL Î � M~CsE�GD;¤KaH`H,E�MXQY gLe;�^dE�Gi¯ 5 &Ç 9 # w | µ M[Qû# 5 Æ �	9 /jpó Ï eÛqsç u ½hGD;¤K�?BE�M~H�ã�äÏ â b � GY;�Ka; Î � MPC<E�GD;¤KaHjH,E�MXQD VLe;�^eE�Gp?BQDL �V  M~CsLe;�üdQD;�L�T`f 5�²	6	9 ¯ 5 LWM[]Á;�QdÏC"M~H,QdI~;>C�C 9 # w | ¶ MXQ 5 Æ �	9 /j Ê k uã½�;�K�] ADC�;�L�EaHv=>H,]�^eAeEa;¤C"AdTc=@?BQDH,^`fÁ?,;�K�HjLWf`QS?B]�MP=�Ka;�C M~C"E�?BQD=�;Ñ¯ 5 LWM[]4;�QDC"MPH,QeIP;�C�C 9 # � |Ox7ß M[Q57²	»	9 /Ñ çmÜ	Î�k u1½hGD;g=>H,]vTeM[QS?BE�MPH,Q µõ�åæ IXQ Ê rSy �Ï Ð Ñ b � GY;�Ka; É M~CRE�GD;v¡¢H,Q 9 ?BK�]�?BQ=�H,QYC"E�?BQ`E@b f M~CRE�GD;=B?BQDH,^`f1GY;�MP ,GjE,bj��MPCFE�GD;8;>;�KaH�^dIO?BQD;sLWMPC"^eIJ?,=�;�]Á;�Q`E�GD;�M~ ,G`E@b Î � MPC�E�GD;®KaH,AD ,GeQY;�C�C�IP;�QD ,E�Gib¢?BQDL��È MPC�=@?BI~=�AeIJ?BEa;>L � M[E�G 5�²	�	9 H,K 57·,¬¢9 ¯ 5 LWM[]4;�QDC"MPH,QeIP;�C�C 9 # 57²	8	9 /Ô ó½Î Ë!Ë k uã½hGD;RCa?BE�AdK�?BEa;>LÐC"^U;>=�M[üD=¤GjAd]_MPLWM[E�f�?BE�E�GD;�^dKa;�¡`MPH,ADChE�M[]Á;�C Ea;�^�Ä C®¡¢?BIXAY;ÔH,r ù õ ¯<½hGeMPCM~CFM[]_]Á;>LWMJ?BEa;�I[f1]qAeIXE�MX^eI[MP;�LvT`f À & o ¿ E�HÔ^eKaH`LWAD=>;<E�GD;¤=�H,K�Ka;�C ^cH,QYLWMXQY �C�?BE�AeK�?BEa;>Lv¡¢?B^UH,K®^eKa;>C"ÏC"AeKa;Ñb % & 5Où õ 9 ¯ 5 LNMX]Á;�QDC"MPH,QeI~;>C�C 9 # 578	9 /Ê|Ô ó Ê�Ë k ui½hGY;<Le;�K�M[¡¢?BE�M[¡¢;\H,rDE�GD;®Ca?BE�AeK�?BE�;�LVC"^U;�=�MXüY= G`Ae]�MPLWMXE�f � MXE�G1Ka;>C"^U;�=�E&E�H¥E�;�]�^U;�K�?BE�AeKa;Ñb;�¡¢?BI[AS?BEa;>L�?BEkE�GD;R^eKa;�¡jMPH,ADC�E�M[]Á;1C"E�;�^2ÄªC�¡¢?BI[AD;1H,r ù õ ¯k½hGeMPC�M~C¤M[]_]Á;>LWMJ?BEa;�I[f�]vAeI[E�M[^eIXMP;>LÐTjfÀ & o ¿ EaHR^eKaH`LWAD=>;<E�GY;�=�H,K�Ka;�C ^cH,QYLWMXQY �Ld;�K�M[¡¢?BE�M[¡¢;hH,riCa?BE�AdK�?BEa;>Lv¡¢?B^UH,Kã^dKa;�C�C"AeKa; � MXE�G_K�;�C"^U;>=�EEaHvEa;�]_^U;�K�?BE�AeK�;	b ÷ � ç÷ cCú ¯ 5 � y µ 9 # 57�	9 /Î�q Ð jlÎ Ê u\°&MXK�C"EhEa;�K�]�M[Q�E�GD;¤IPH,QD  � ?�¡¢;1K�?,LNMO?BE�MPH,QÐI[M[QD;B?BK�Mx;@?BE�MPH,Qi¯ 5 �Ç Í 9 # ¦ Ý î�MXQ 57» Æ 9 /ÓAq Ð j�Î Ê uã±N;�=>H,QDLÐEa;�K�]�M[QÐE�GY;�IPH,QD  � ?�¡¢;ÔK�?,LWMO?BE�M~H,Q�IXM[QD;@?BK�Mx;@?BE�MPH,Qi¯ 5 �Ç Í Õ 9 # � Ý î�M[Q 57» Æ 9 /½hGD;V×�H	Ca?BMP=1Ùi±e×àADC�;>ChE�GD;>C�;¤M[Qe^eAeEaC\EaHvAe^ULD?BE�;�;�MP ,GjE�^dKaH	 ,QDH	C"E�MP=¤¡¢?BK�MJ?BTeIP;�C>u
«	·



Ë k u ù õ b`E�GD;ÔC AeK�r7?,=>;R?BQDL�=@?BQDH,^jfÁEa;�]�^c;�K�?BE�AdKa;	¯ 5 � 9
Ë�Ê u ù � b`E�GY;�Ld;�;�^�C�H,M[I&E�;�]�^U;�K�?BE�AeKa;Ñ¯ 5 � 9
Ô Î u&½hGD;®C"^U;>=�M[üD=FGjAd]_MPLWM[E�f¤M[QvE�GY;<=@?BQDH,^`fv?BM[K@b�=>H,]�^eAeEa;>LÔT`fR]vAeI[E�MX^dIXf`MXQY <E�GD;\¡¢?B^UH,K�^eK�;�C�C AeKa;MXQ�E�GD;R=B?BQDH,^`fp?BMXK@b % ' b`T`f ¿ o À & ¯ 5 LWM[]Á;�QDC M~H,QeIP;>C�C 9ó Ð è Ë c u ½sGD;¤Le;> ,Ka;�;¥H,r&Ca?BE�AeK�?BE�MPH,Q�MXQÁE�GD;�EaH,^ÁC�H,M[ISIO?�f¢;�K,bj;�¾¢AS?BIDEaH � µ o � µ yd|Oß } ¯ 5 LWM[]Á;�QYC"M~H,QdÏI~;>C�C 9ó Ð è Ë ç uã½hGY;¤Le;� ,K�;�;kH,rFCa?BE�AeK�?BE�MPH,Q4M[QÐE�GD;�]�M~LeLNI~;¤C�H,M[ISIO?�f¢;�K,bN;>¾ÑAc?BIYE�H � ¶ o � ¶ yd|Jß"} ¯ 5 LWM[]Á;�QdÏC"M~H,QdI~;>C�C 9ó Ð è Ë$ç u ½sGD;�Le;> ,Ka;>;¤H,r&Ca?BE�AeK�?BE�MPH,Q�MXQÁE�GD;hTUH,E�E�H,] C�H,M[IDIO?�f¢;�K,bj;�¾¢AS?BIDEaH � I o � I yd|Oß } ¯ 5 LWM[]Á;�QdÏC"M~H,QdI~;>C�C 9kÉÎ�p]Î�k u©è_bNE�GD;R?B]ÁH,AeQ`E¤H,r � ?BEa;�K�=>H,QjE�?BM[QD;>LÐM[Q�E�GD;k=@?BQDH,^jfÁM[QjEa;�Ka=>;�^dE�M~H,Q�Ka;>C�;�K�¡¢H,MXK@¯ 5 o ÛÇ Í 9ó Ç�Ï^Ð u ï bNE�GD;R?B]4H,AdQjE¥H,rFC"QDH � � ?BEa;�K�;>¾¢AeMX¡j?BI~;�QjEs^eKa;>C�;�QjE@¯ 5 o ÛÇ Í 9ö ;�KaC"MPH,Q * H,rFE�GD;R×�H	Ca?BMP=1Ùi±e× ?BI~C�Hq^dKaHjLNAD=�;>ChC�;�¡¢;�K�?BIU]4H`Le;�IULWMO?, ,QYH	C"E�MP=�C>u

è>è4Î�p uã½hGD;R;�¡¢?B^UH,K�?BE�MPH,QÐK�?BEa;kM[Q �Ç Í be=B?BIP=�AeIO?BE�;�LÁTjfÁ]vAeI[E�M[^eIXf`M[QD �b T`f º � H,K º & bNLe;�^U;�QYLWMXQY H,Q�E�GD;R?BTDC�;�QD=>;ÔH,K¥^eKa;>C�;�QY=�;kH,rFC"QYH � ¯ó.È|Ü&q Ñ�é uG×�bWE�GD;kC�;�QDC"M[TeIP;¤GD;B?BE¥áeAeÂc¯ 5 �Ç Í 9j Ñ�Ç�Ï Ü&Ü uã½hGD;¤EaH,E�?BIUK�AeQYH,Z� 	;�QD;�K�?BEa;>L 5 C"Ae]�H,r � & ?BQDL M I�P 9 ¯ 5 o ÛÇ Í & 9Ó ÏAÒ Ó u ø ;�TdAD 	 ,MXQY gLWMO?, ,QYH	C"E�MP=	¯ 5 ð�H,E¤=�AeK�Ka;�QjE�IXf�ADC�;>LU¯ 9è4e Ç�Ë uã½sGD;¤MXQ`Ea;�Ka=�;�^eE�MPH,QÁI~H	C�CsMXQ �Ç Í bN=@?BIP=�AeIJ?BEa;>L4T`fÐ]vAdIXE�M[^eI[fjM[QD  b ¦ª{�} Tjf º � ¯èVó Ï e uã½hGD;k;�¡¢?B^UH,K�?BE�MPH,QÐK�?BEa;krOKaH,]�Tc?BKa;ÔC�H,MXIUMXQ �Ç Í be=B?BIP=�AdIO?BEa;>L4T`fÁ]vAeI[E�MX^dIXf`MXQY �b½¾ | T`f º � ¯è>è�è Ú uF½hGD;kE�K�?BQDC ^eMXK�?BE�M~H,QÁK�?BEa;kM[Q �Ç Í be=B?BIP=�AeIO?BE�;�LÁTjfÁ]vAeI[E�M[^eIXf`M[QD �b8c�Tjf º � ¯èVó Ç�Ï uã½hGY;Ô;�¡¢?B^UH,K�?BE�MPH,Q�K�?BEa;krOKaH,]ÉC"QYH � ^S?,=>=ÁM[Q �Ç Í bD=B?BIP=�AdIO?BEa;>L4T`fÐ]qAeIXE�MX^eI[f`MXQD  b |O{ 3äî Tjfº & ¯ó Ë j Ê[Ú c u<±j^U;>=�MJ?BIULWMO?, ,QYH	C"E�MP=	¯ 5 ð�H,E¤=�AeK�Ka;�QjE�IXf�ADC�;>LU¯ 9ó Ë j Ê[Ú ç u<±j^U;>=�MJ?BIULWMO?, ,QYH	C"E�MP=	¯ 5 ð�H,E¤=�AeK�Ka;�QjE�IXf�ADC�;>LU¯ 9ó Ë j Ê[Úyç u<±j^U;>=�MJ?BIULWMO?, ,QYH	C"E�MP=	¯ 5 ð�H,E¤=�AeK�Ka;�QjE�IXf�ADC�;>LU¯ 9ó Ë j Ê[Ú å u<±j^U;>=�MJ?BIULWMO?, ,QYH	C"E�MP=	¯ 5 ð�H,E¤=�AeK�Ka;�QjE�IXf�ADC�;>LU¯ 9
«	»



�2¨�� Å�@·k¯�°�¶2³1�ö ;�KaC"MPH,Q 6 H,r E�GD;V×pH	C�?BM~=qÙ&±e× GS?,C�E�GY;ÔCa?B]Á;kMXQd^eAeEaC¥?BQDL�H,AeE�^eAdEaC�?,C ö ;�KaC"MPH,Q * ;�ÂN=�;�^eEsr£H,K¤E�GD;½¤Ó½1�Ú�ðÀMXQd^eAeEh¡j?BK�MO?BTdI~;Ñb � GeMP=�G�M~C¥C�;�^c?BK�?BEa;>L4r£H,K ö ;�KaC"MPH,Q 6 M[QjE�HvE � HvMXQd^eAeEh¡j?BK�MO?BTdI~;>C>uË jlÎ�e Ç k u_½hGY;4=>H,Qj¡¢;>=�E�MX¡¢;�K�?BM[Qer7?BI[I\K�?BEa; 5 o ÛÇ Í & 9 ¯ # I MXQ 5��	«	9 b 57� Æ 9 b 57�	²	9 åFMXQ`Ea;�Ka=�;�^eE�MPH,Q�?BQDLC"AeK�r7?,=>;�K�AeQYH,ZÁ?BI~ 	H,K�M[E�Ge]ÁC ?BKa;ã^U;�K�r£H,K�]Á;>LÔC�;�^S?BK�?BEa;�I[fkr£H,K&]ÁH,MPC"E�=>H,Q`¡¢;�=�E�M[¡¢;h?BQDLVIO?BKa 	;�Ï7C�=@?BI~;^eKa;>=�M[^eM[E�?BE�MPH,Q@/Ë jlÎ�e Ç q u_½hGD;�IO?BK� 	;�Ï7C�=@?BIP;4K�?BM[Qer7?BI[I<K�?BEa; 5 o ÛÇ Í & 9 ¯ # I M[Q 57�	«	9 b 57� Æ 9 b 57�	²	9 åãMXQ`Ea;�Ka=�;�^eE�MPH,Q�?BQDLC"AeK�r7?,=>;4K�AeQDH,Z�?BI~ 	H,K�M[E�Ge]ÁC�?BKa;�^U;�K�r£H,K�]Á;>L C�;�^S?BK�?BEa;�I[f r£H,K�]ÁH,M~C"E�=>H,Q`¡¢;�=�E�M[¡¢;�?BQDL¿IO?BKa 	;�ÏC�=B?BIP;k^eKa;>=�M[^eM[E�?BE�MPH,Q@/
�2¨«ª Å�@·k¯�°�¶2³ ªö ;�KaC"MPH,Q « GS?,C_E�GD;�Ca?B]Á;�M[Qe^eAeEaC�?BQYLÃH,AeE�^eAeEaC�?,C ö ;�KaC M~H,Q 6 ;�ÂW=>;�^eE�r£H,K4E�GD;Ð]ÁHjLNMXüD=@?BE�MPH,Q)H,rE�GD;RLe;�üeQeM[E�MPH,QDC<H,r\=>;�K�E�?BM[QÐM[Qe^eAeEaC¥?BQDL�E�GD;R?,LeLNMXE�MPH,Q�H,rFC�;�¡¢;�K�?BI�LNMO?, ,QDH	C E�M~=RH,AeE�^dAeEaC>¯F½hGD;kQD; � IXfLe;�üeQD;>L4M[Qe^eAeE�Ch?BKa;Ñu
è ËÉÑ jlÓ u���¡¢?B^UH,K�?BE�MPH,QÐK�?BEa;k=�H,]�^eAeE�;�L�TjfÁE�GD;RÕVÖ�×àADC"M[QD 1^eK�;�¡`M~H,AYC<E�M[]Á;�C Ea;�^�Ä C ù õ ?BQDL %�' bQDH � ^dKaH�¡`M~Ld;�LÁMXQêo ÛÇ Í & ¯Ê è Ê[Ô Î u ø ;�K�MX¡j?BE�MX¡¢;RH,r\;�¡¢?B^UH,K�?BE�MPH,Q�K�?BEa; � M[E�G�Ka;>C"^U;�=�E�EaH�C"^U;>=�M[üD=¤G`Ae]�M~LWM[E�f¢be=�H,]�^eAdEa;�LÁTjfE�GD;RÕ1Ö�× ADC MXQD vE�GD;¤^eKa;�¡jMPH,ADChE�M[]Á;kC"Ea;�^2Ä C ù õ ?BQDL % ' ?BQDL�QDH � ^eKaH>¡jMPLe;>LÐM[Q o ÛÇ Í & ¯<½hGeMPC<MPCMX]�]Á;�LNMO?BEa;�I[fg]vAeI[E�MX^dIXMP;�L�T`f ¿ o À & EaHv^dKaHjLNAD=�;�� ÷ t÷ � ë � 3 Ý©� ¯Ê è Ê�Ë k u ø ;�K�M[¡¢?BE�M[¡¢;1H,r\;�¡¢?B^UH,K�?BE�MPH,Q�K�?BEa; � MXE�GpKa;�C ^c;>=�E�EaH�C"AeK�r�?,=�;REa;�]�^U;�K�?BE�AeKa;ÑbW=�H,]�^eAdEa;�LTjfÁE�GD;RÕ1Ö¥×àADC"M[QD vE�GD;¤^eKa;�¡`M~H,ADC®E�M[]4;kC"E�;�^2ÄªC ù õ ?BQDL % ' ?BQDLÐQDH � ^eKaH>¡jMPLe;>LÐM[Q o ÛÇ Í & Õ ¯
½hGD;kQD; � LWMJ?, ,QDH	C"E�M~=RH,AeE�^eAdEaCh?BK�;	u
ó Ò è>q Ë u ï Â���Ý } b`E�GD;¤K�?BEa;RH,rFC"QDH � ]Á;�I[E@¯ 5 o ÛÇ Í & 9È|q]Î ËÉÇ u º & b |O{ 3äî ( º � 5 b ¦ª{�} ( b o ( b½¾ | 9 b`E�GD;¤IO?BEa;�Q`E�GD;@?BE�áeAeÂc¯ 5 �Ç Í 9È|q ÐÝÑ p u � �Ý î bWE�GD;kH,AeE� 	H,MXQD vIPH,QD  � ?�¡¢;RK�?,LWMJ?BE�M~H,QpáeAeÂc¯ 5 �Ç Í 9Ú�Ê jlÎ�e Ç u M ¶ I bjE�GD;¤LWM[ZDADC"MPH,Q�H,r&]ÁH,M~C E�AeKa;¤?,=�KaH	C�C®E�GD;�TUH,E�EaH,] H,rcE�GD;�KaH`H,E½;>H,QD; 5 ]�M~LdLWI~;¥C�H,MXIIO?�f¢;�K 9 ¯ 5 o ÛÇ Í & 9j ÑyÇ ó½jlÜ u � & bWE�GD;kH>¡¢;�K�IJ?BQDL�áDH � ¯ 5 o ÛÇ Í & 9Ü Ð ó Ï eëq u I c � � & bWE�GD;¤MXQdüeIXE�K�?BE�MPH,QÐH,r�K�?BMXQ � ?BE�;�K�M[Q`EaHvE�GD;¤EaH,^�C�H,MXIUIO?�f¢;�K,¯ 5 o ÛÇ Í & 9

«	8



ì Y8Y|-]68FíB�îðï\:¼ñ|B5_¨,ò=\óô;Éõ$X÷ö[=\35_
¦ Ý î ÖhHj;�ÇÁ=�MP;�QjE®ADC�;>LÐM[QÐE�GD;kI[MXQD;@?BK�M«;B?BE�M~H,QpH,rFH,AeEa 	H,M[QD vIPH,QD  � ?�¡¢;ÔK�?,LNMO?BE�MPH,Qi¯ 5 �ùø Ì y I 9¦
d 1�¡¢;�K�?, 	;V=�K�H	C�C"Ï7C�;>=�E�M~H,QS?BIi?BKa;@?gH,r\?1KaH`H,E@¯ 5dà ¶ 9ú ±jEaH,]�?BE�?BISKa;>C"M~C E�?BQD=>;¥^c?BK�?B]Á;�Ea;�K@¯ 5 �ùø à y µ Ì y ¶ 9� Ý î ÖhHj;�ÇÁ=�MP;�QjE®ADC�;>LÐM[QÐE�GD;kI[MXQD;@?BK�M«;B?BE�M~H,QpH,rFH,AeEa 	H,M[QD vIPH,QD  � ?�¡¢;ÔK�?,LNMO?BE�MPH,Qi¯ 5 �ùø Ì y I � y µ 9� ±jEaH,]�?BE�?BISKa;>C"M~C E�?BQD=>;¥^c?BK�?B]Á;�Ea;�K@¯ 5 �ùø Ì y I 9� ±WH,MXIS^S?BK�?B]4;�Ea;�KhKa;�IJ?BEa;�L�EaHv^UH,Ka;kC"Mx;>;RLWM~C E�K�M[TeAeE�MPH,Q�MXQDLd;�Âc¯ 5 LNMX]Á;�QDC"MPH,QeI~;>C�C 9è 1�]4H,AdQjE¥H,r�]ÁH,M~C"E�AeKa;¤MXQpE�GD;k=B?BQYH,^jfÁMXQ`Ea;�Ka=>;�^eE�M~H,Q�Ka;�C�;�K�¡¢H,M[K@¯ 5 �ùø à y ¶ 9è ß���� 1�]4H,AdQjE¥H,r�^eKa;>=�M[^eM[E�?BE�MPH,Q � ?BEa;�K�E�GS?BE�=B?BQ�TU;R?,LeLe;>LÐEaHvE�GD;¤MXQ`Ea;�Ka=�;�^eE�MPH,QK�;�C�;�K�¡¢H,M[K�LWAdK�MXQY g?vE�MX]Á;kC"Ea;�^i¯ 5 �ùø à y ¶ 9è ' "�;B?BE¤=@?B^S?,=�MXE�fp?,C�C�H`=�MJ?BEa;>L � M[E�GÐE�GY;�C AeK�r7?,=>; � =@?BQDH,^`fÐC fWC"E�;�]Ë¯ 5 �ùø Ì y ¶ � y µ 9è & ×Ë?BÂ`M[]vAe]É?B]ÁH,AeQ`E�H,r � ?BEa;�K�E�GS?BE¥=B?BQ�TU;RC"EaH,Ka;>L4M[Q�E�GY;�=@?BQDH,^`fÐM[QjE�;�Ka=>;�^eE�MPH,QK�;�C�;�K�¡¢H,M[K@¯ 5 �ùø à y ¶ 9è(% yd�a�7��h "�;B?BE¤=@?B^S?,=�MXE�fp?,C�C�H`=�MJ?BEa;>L � M[E�G�Le;>;�^�C�H,M[I7¯ 5 �ùø Ì y ¶ � y µ 9� ±jEaH,]�?BE�?BISKa;>C"M~C E�?BQD=>;¥^c?BK�?B]Á;�Ea;�K@¯ 5dà y µ ÌB9� ö H,IXAe]Á;�E�K�MP=¤GD;B?BE¥=B?B^c?,=�M[E�f�H,rFC�H,M[I�b`r£H,K¥ADC�;kMXQ�r£H,Ka=>;�Ï£Ka;>C"EaH,K�;¥rnH,K�]vAeIJ?BE�MPH,Qi¯ 5 �iø à y µ Ì y ¶ � y µ 9� |Ox7ß ö ;� 	;�E�?BE�MPH,Q�C"^U;>=�M[üD=¤=>H,QDC"E�?BQ`E�ADC�;>L4E�HgLe;�E�;�K�]�M[QD;¤C"AeTU=@?BQDH,^`f�?,;�KaH`LWfjQc?B]_MP=K�;�C"MPC"E�?BQY=�;Ñ¯ 5 LWMX]Á;�QDC"MPH,QeIP;�C�C 9� È 7ÃM[QDL4^dKaH,üeIP;�^S?BK�?B]4;�Ea;�K@¯ 5 LWM[]4;�QDC"MPH,QeIP;�C�C 9� µ ÖhHj;�ÇÁ=�MP;�QjE®MXQpEa;�]�^U;�K�?BE�AeKa;¥C"E�Ka;>C�C�;>¾ÑAc?BE�M~H,Q�¯ 5 � y L 9� ¶ ÖhHj;�ÇÁ=�MP;�QjE®MXQpEa;�]�^U;�K�?BE�AeKa;¥C"E�Ka;>C�C�;>¾ÑAc?BE�M~H,Q�¯ 5 � y I 9� I ÖhHj;�ÇÁ=�MP;�QjE®MXQpEa;�]�^U;�K�?BE�AeKa;¥C"E�Ka;>C�C�;>¾ÑAc?BE�M~H,Q�¯ 5 � y ¶ 9� � Ó�HjH,EsI~;�QD ,E�GpLe;�QYC"MXE�fj¯ 5dà y ¶ 9� ±jEaH,]�?BE�?BISKa;>C"M~C E�?BQD=>;¥E�;�K�]Ë¯ 5 LWM[]Á;�QDC M~H,QeIP;>C�C 9� ûY;�KaHv^eIJ?BQD;kLWMPC"^eIJ?,=�;�]Á;�Q`EhGD;�MP ,GjE@¯ 5dà�9� ø ;�^eE�GpH�¡¢;�K � GeMP=�G�LWM[AeK�Qc?BI � ?�¡¢;RM~Csr£;�I[EhM[Q�r£H,K�=�;�Ï£Ka;>C"EaH,Ka;¤r£H,K�]qAeIO?BE�M~H,Qi¯ 5dàË9� ),+a- ÷ ?BK�?B]Á;�E�;�K¥=�H,Q`E�KaH,I[IXM[QD v¡¢?B^UH,Ks^eKa;>C�C"AeKa;kLe;�üD=�MXE¥C"E�Ka;>C�C>¯ 5dà � y µ 9b �i¡j?B^cH,K�?BE�M~H,Q�K�?BEa;Ñ¯ 5 �iø à y ¶ Ì y µ 9b½¾ | �i¡j?B^cH,K�?BE�M~H,Q�K�?BEa;krOKaH,]�TS?BK�;ÔC�H,M[I�¯ 5 �ùø à y ¶ Ì y µ 9b % "¤?BK�]ÁH,QeM~=k]Á;B?BQpH,r�b |Oz�� § ?BQDL�E�GD;k;�¡j?B^cH,K�?BE�M~H,Q�áeAeÂÁTU;�E � ;>;�QÐE�GD;k=@?BQDH,^`f�?BM[K?BQYL4E�GD;V?BE�]ÁH	C"^eGY;�Ka;Ñbj=@?BI~=�AeIJ?BEa;�L�ADC"M[QD vH,IPLÐ¡¢?BI[AD;�C¥H,r ù õ ?BQDL % ' ¯ 5 �ùø à y ¶ Ì y µ 9b ¦©{�} �i¡j?B^cH,K�?BE�M~H,Q�K�?BEa;krOKaH,]�E�GY;¥M[Q`Ea;�K�=�;�^eE�MPH,QÐKa;>C�;�K�¡¢H,M[K@¯ 5 �iø à y ¶ Ì y µ 9b h 3 } ±jAe]�H,r�E�GY;�;�¡¢?B^UH,K�?BE�MPH,QÐK�?BEa;�CsrOKaH,]�E�GD;kM[QjEa;�Ka=>;�^dE�M~H,QÁKa;>C�;�K�¡¢H,MXK�?BQDLE�GD;kC"QDH � ^S?,=>=S¯ 5 �ùø à y ¶ Ì y µ 9b |Jz��X§ �i¡j?B^cH,K�?BE�M~H,Q�K�?BEa;krOKaH,]�E�GY;� ,K�H,AeQDL�?BQDLp=B?BQDH,^`f�C"AeK�r7?,=>;>C<M[QjEaHvE�GD;Ô=@?BQDH,^`f?BM[K@¯ 5 �ùø à y ¶ Ì y µ 9b |J{ 3Xî �i¡j?B^cH,K�?BE�M~H,Q�K�?BEa;krOKaH,]�E�GY;�C QDH � ^c?,=>=S¯ 5 �ùø à y ¶ Ì y µ 9b8c ½&K�?BQDC"^dMXK�?BE�M~H,QÁK�?BEa;Ñ¯ 5 �iø à y ¶ Ì y µ 9b o ¾ | ±jAe]�H,r�E�K�?BQDC"^eM[K�?BE�MPH,Q�?BQYLÐTS?BKa;RC�H,M[I&;�¡¢?B^UH,K�?BE�MPH,Qi¯ 5 �ùø à y ¶ Ì y µ 9b }J�~ß�{�||h µ 7 ?BEa;�K�Ka;�]ÁH�¡¢?BIS¡`MO?vE�K�?BQDC"^eM[K�?BE�MPH,Q4rJKaH,]�EaH,^�C�H,M[IUIO?�f¢;�K@¯ 5 �ùø à y ¶ Ì y µ 9b }J�~ß�{�||h ¶ 7 ?BEa;�K�Ka;�]ÁH�¡¢?BIS¡`MO?vE�K�?BQDC"^eM[K�?BE�MPH,Q4rJKaH,]�]�M~LeLNI~;kC�H,M[IcIJ?�f¢;�K@¯ 5 �ùø à y ¶ Ì y µ 9% ' ö ?B^cH,K¥^eKa;>C�C"AeKa;¤M[QÐE�GY;Ô=@?BQDH,^`f�?BM[K@¯ 5dà � 9
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% Ç ö ?B^cH,K¥^eKa;>C�C"AeKa;¤M[Q�E�GD;R?BM[K¤H�¡¢;�K�I[fjM[QD gE�GD;k=@?BQDH,^`f 5 	C�ýü.� bÑM[Q�E�GY;¥IPH � ;>C"EkÕ1Ö¥×IJ?�f¢;�K 9 ¯ 5dà � 9%(& ±e?BE�AeK�?BE�;�LÁ¡¢?B^UH,Kh^eKa;>C�C"AdKa;	¯ 5dà � 9� 5Où�9 °D?,=�EaH,K¥Tjf � GeMP=�G�=@?BQDH,^`fÐKa;>C"MPC"E�?BQD=>;¤MXQD=�Ka;@?,C�;>ChLWAD;¤EaHgEa;�]�^U;�K�?BE�AeKa;C E�Ka;>C�C>¯ 5 LWMX]Á;�QDC"MPH,QeIP;�C�C 9� 5OöR÷\øR9 °D?,=�EaH,K¥Tjf � GeMP=�G�=@?BQDH,^`fÐKa;>C"MPC"E�?BQD=>;¤MXQD=�Ka;@?,C�;>ChLWAD;¤EaHg¡¢?B^UH,K^dKa;�C�C"AeKa;kLe;�üD=�MXE¥C"E�Ka;>C�C>¯ 5 LWM[]Á;�QDC M~H,QeIP;>C�C 9� 5OúFûJ9 °D?,=�EaH,K¥Tjf � GeMP=�G�=@?BQDH,^`fÐKa;>C"MPC"E�?BQD=>;¤MXQD=�Ka;@?,C�;>ChLWAD;¤EaHgIP;B?Br � ?BE�;�K^UH,Ea;�Q`E�MO?BIUC"E�Ka;�C�C>¯ 5 LNMX]Á;�QDC"MPH,QeI~;>C�C 9� � °&IXAeÂÁH,r�^dGDH,EaH	C"f`QjE�GD;�E�M~=@?BIXI[f�?,=�E�MX¡¢;kK�?,LWMJ?BE�MPH,QibWH,K ÷ 1<ÓR¯ 5 �iø Ì y I 9¨ °WK�?,=�E�M~H,QS?BIU=>H�¡¢;�K�?, 	;vH,r�^dKa;�=�M[^eMXE�?BE�M~H,Q�¯ 5 LWMX]Á;�QDC"MPH,QeIP;�C�C 9¨ ��¦ª� Ó¤?BE�M~HgH,rãLWMXK�;�=�E�C�H,IJ?BK�K�?,LNMO?BE�MPH,Q�EaHvE�H,E�?BIUC�H,IO?BK¤K�?,LWMO?BE�M~H,Qi¯ 5 LWM[]Á;�QDC M~H,QeIP;>C�C 9¨ ¤ yD|O{ 3äî Ó¤?BE�M~HgH,r E�GD;kC"QDH � C"AeTeI[MX]�?BE�MPH,QÁ]Ð?,C�CháeAeÂ�EaHvE�GY;�EaH,E�?BIc;�¡¢?B^UH,K�?BE�MPH,Q�]�?,C�CádAeÂS¯ 5 LWM[]Á;�QDC M~H,QeIP;>C�C 9¨�Á z�Â Ó�;�IJ?BE�M[¡¢;�G`Ae]�M~LNMXE�fgr7?,=�EaH,K�E�GS?BEsMXQY=�Ka;@?,C�;>ChKa;>C"MPC"E�?BQD=>;�EaHgTS?BKa;kC�H,M[I&;�¡¢?B^UH,K�?BE�MPH,Qi¯5 LWMX]Á;�QDC"MPH,QeIP;�C�C 9¨>Û °WK�?,=�E�M~H,QpH,r�I~;@?�¡¢;>C�E�GS?BE�?BKa;R ,Ka;�;�Qi¯ 5 LWMX]Á;�QDC"MPH,QeIP;�C�C 9¨ h 3 } 1�Ka;B?BIirOK�?,=�E�MPH,Q�H,r�E�GY;¥E�MXIP;k;�Â`^U;�K�MP;�QD=�M[QD 1M[Q`Ea;�K�=�;�^eE�MPH,Q4IPH	C�C�H,K�C"QDH � C AeTeI[MX]�?BE�MPH,Qi¯5 LWMX]Á;�QDC"MPH,QeIP;�C�C 9¨�« yD� 3Xî { 1�Ka;B?BIirOK�?,=�E�MPH,Q�H,r�E�GY;¥E�MXIP;kH�¡¢;�K � GeMP=�G�LeH � Q � ?BKaLÐ]ÁH,MPC"E�AeKa;¤LNMXZDADC M~H,Q�H`=>=�AeK�CTU;�E � ;>;�Q�EaH,^�?BQDLÐ]�MPLeLWIP;¤C�H,M[IcIJ?�f¢;�KaC>¯ 5 LNMX]Á;�QDC"MPH,QeI~;>C�C 9¨ |Jß"} 1�Ka;B?BIirOK�?,=�E�MPH,Q�H,r�E�GY;¥E�MXIP;¤MXQ � GeM~=�GpE�GD;¤EaH,^�C�H,M[IUIO?�f¢;�K�MPC�Ca?BE�AeK�?BEa;>LU¯5 LWMX]Á;�QDC"MPH,QeIP;�C�C 9¨ |J{ 3Xî 1�Ka;B?BIirOK�?,=�E�MPH,Q�H,r�E�GY;¥E�MXIP;k=�H>¡¢;�Ka;>L�T`fÐC"QYH � ¯ 5 LWMX]Á;�QDC"MPH,QeIP;�C�C 9l! "�;B?BE¤áeAdÂ_E�HvE�GD;RLe;�;�^�C�H,MXI�¯ 5 �ùø Ì y I 9l 5£mi9 Ó�;�IJ?BE�M[¡¢;�^eK�H�í�;>=�E�;�Lp?BKa;B?vH,r I~;@?BrF;�I~;�]Á;�Q`EaC<M[QÐE�GD;ÔLNMXKa;>=�E�M~H,Q�H,r�E�GY;ÔC�H,IJ?BK¤;>;�QdMXE�G?BQY ,I~;Ñ¯ 5 LWM[]Á;�QYC"M~H,QdI~;>C�C 9× ±W;�QYC"MXTdI~;¤GD;@?BEháeAdÂ4M[QjE�HvE�GD;R?BE�]ÁH	C"^eGD;�Ka;Ñ¯ 5 �iø Ì y I 9G Ó�;�IJ?BE�M[¡¢;�G`Ae]�M~LNMXE�fgMXQpE�GD;kC�H,M[Ic^UH,Ka;>C>¯ 5 LWMX]Á;�QDC"MPH,QeIP;�C�C 9Gm¦ "hfWLWK�?BAeIXMP=kGD;B?,L�MXQ�IO?�f¢;�K4x�¯ 5dàË9
G µ yd|Oß } "hfWLWK�?BAeIXMP=kGD;B?,LpH,r�E�GD;kCa?BE�AdK�?BEa;>L4^UH,K�E�MPH,Q�H,r�E�GD;¤EaH,^�C�H,M[IcIJ?�f¢;�K@¯ 5�à�9
� "hfWLWK�?BAeIXMP=R=�H,QDLNAD=�E�MX¡`MXE�f�H,r�E�GY;ÔC�H,M[I�¯ 5dà[Ì y µ 9� ¦ "hfWLWK�?BAeIXMP=R=�H,QDLNAD=�E�MX¡`MXE�f�H,rFC�H,M[IUIO?�f¢;�K4x�¯ 5dà[Ì y µ 9� & "hfWLWK�?BAeIXMP=R=�H,QDLNAD=�E�MX¡`MXE�f�H,r�E�GY;ÔC�H,M[I ?BE¤Ca?BE�AeK�?BE�M~H,Q�¯ 5dà[Ì y µ 9� �iÂ`E�M[QD=�E�M~H,Qp=�H`;�Ç4=�MP;�Q`E@¯ 5 LWM[]4;�QDC"MPH,QeIP;�C�C 9� ��¦ È,z�|P� �iÂ`E�M[QD=�E�M~H,Qp=�H`;�Ç4=�MP;�Q`Ehr£H,K�LWMXZDAYC�;¤K�?,LWMJ?BE�M~H,Q�¯ 5 LWM[]Á;�QYC"M~H,QdI~;>C�C 9� ��¦ª�X��x£} �iÂ`E�M[QD=�E�M~H,Qp=�H`;�Ç4=�MP;�Q`Ehr£H,K�LWMXK�;�=�E<K�?,LWMO?BE�M~H,Qi¯ 5 LWM[]Á;�QDC M~H,QeIP;>C�C 9� � Ùc;@?Br\?BKa;@?1MXQDLd;�Âc¯ 5 LNMX]Á;�QDC"MPH,QeI~;>C�C 9Ü �X}�yd�a��ß�� ±jAe]�H,r�IP;B?BrJÏ7;�IP;�]Á;�QjEsKa;�áD;�=�E�?BQD=>;R?BQDLÐIP;B?BrJÏ7;�IP;�]Á;�QjE®E�K�?BQYC"]�MXE�E�?BQD=�;�rnH,K¤Le;@?,LIP;@?�¡¢;>C>¯ 5 LWM[]Á;�QYC"M~H,QdI~;>C�C 9Ü �X}�ydÝª¦ Þ�� ±jAe]�H,r�IP;B?BrJÏ7;�IP;�]Á;�QjEsKa;�áD;�=�E�?BQD=>;R?BQDLÐIP;B?BrJÏ7;�IP;�]Á;�QjE®E�K�?BQYC"]�MXE�E�?BQD=�;�rnH,K¤ ,Ka;>;�QIP;@?�¡¢;>C>¯ 5 LWM[]Á;�QYC"M~H,QdI~;>C�C 9
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I Ó¤?BM[Qer7?BI[ISK�?BEa;Ñ¯ 5 �iø à y ¶ Ì y µ 9I ����� Ó¤?BM[Qer7?BI[IS]�?,C�Chr7?BI[IXM[QD vH,Q`EaHvE�GY;ÔLWK�f_rJK�?,=�E�M~H,Q�H,r E�GD;k=B?BQYH,^jfj¯ 5 �ùø à y ¶ 9I R ±`QDH � r�?BIXISK�?BEa;Ñ¯ 5 �ùø à y ¶ Ì y µ 9I c Ó¤?BE�;�H,r K�?BMXQpE�GeKaH,AD ,Gdr7?BIXISrOK�H,]�E�GD;k=B?BQYH,^jf�I~;@?�¡¢;>ChEaHgE�GD;kC�H,M[IiC"AeK�r7?,=>;Ñ¯ 5 �ùø à y ¶ Ì y µ 9I o yd����� ½sGeKaH,AD ,Ger�?BIXID]�?,C�Chr�?BIXI[MXQY gH,QjEaHgLNK�fÐC�H,MXI�¯ 5 �iø à y ¶ 9I î �7} Ó¤?BM[Qer7?BI[IS]�?,C�Chr7?BI[IXM[QD vH,Q`EaHvE�GY; � ;�E¥rOK�?,=�E�M~H,QpH,r�E�GD;k=@?BQDH,^`f¢¯ 5 �ùø à y ¶ 9I ¦ Ó¤?BM[Qer7?BI[ISK�?BEa;RH,QjE�HvKa;� ,MPH,Qyx�¯ 5 �iø à y ¶ Ì y µ 9À & ±`AeK�r7?,=>;¤^eKa;>C�C"AeKa;Ñ¯ 5dà � 9M µ�¶ ×�H,MPC"E�AeK�;¤LWMXZDAYC"M~H,QpáeAeÂ�rOKaH,]�EaH,^pC�H,MXIUIJ?�f¢;�K¤EaHv]�M~LeLNI~;kC�H,M[IIJ?�f¢;�K@¯ 5 �iø à y ¶ Ì y µ 9M ¶ I ×�H,MPC"E�AeK�;¤LWMXZDAYC"M~H,QpáeAeÂ�rOKaH,]�]�M~LdLWI~;¤C�H,MXIUIO?�f¢;�K¤E�HvI~H � ;>C"E¤C�H,M[IIJ?�f¢;�K@¯ 5 �iø à y ¶ Ì y µ 9M I�P ×�H,MPC"E�AeK�;¤LWMXZDAYC"M~H,QpáeAeÂÁH,AeE�E�GY;¥TUH,E�E�H,]�H,r�E�GD;kI~H � ;>C"EC�H,M[IUIO?�f¢;�K@¯ 5 �ùø à y ¶ Ì y µ 9
� Ó�;>C"MPC"E�?BQD=>;�EaHg]ÁH,M~C E�AeKa;�E�K�?BQDC"^UH,K�Eh^U;�KhAeQdMXEsKaHjH,E¥I~;�QD ,E�Gi¯ 5dà y µ ÌB9
� & ±`AeK�r7?,=>;¤K�AeQDH,Z�K�?BE�;	¯ 5 �ùø à y ¶ Ì y µ 9
� | î yD{a�7} ð�;�E¤C"GYH,K�E � ?�¡¢;kK�?,LWMJ?BE�MPH,Q�?BTDC�H,K�Tc;>L�?BE¥E�GD;kC"AeK�r�?,=�;Ñ¯ 5 �iø Ì y I 9
��ßÝ î ÙUH,QD  � ?�¡¢;ÔK�?,LWMO?BE�M~H,QË?BTDC�H,K�TU;>L�?BE¤E�GD;¤IJ?BQDL�C"AdK�r7?,=>;	¯ 5 �ùø Ì y I 9
� �Ý î Th^ � ?BKaLÐIPH,QD  � ?�¡¢;ÔK�?,LNMO?BE�MPH,Q�rOK�H,]�E�GD;¤IO?BQYL�C"AeK�r�?,=�;Ñ¯ 5 �iø Ì y I 9
� {�¦ yD��¦ § ð�;@?BK�Ï£M[QerOK�?BK�;�L�LWMXZDAYC�;¤K�?,LWMJ?BE�M~H,QpáeAeÂc¯ 5 �ùø Ì y I 9
� {�¦ yD��¦ª� ð�;@?BK�Ï£M[QerOK�?BK�;�L�LWMXK�;�=�EhK�?,LNMO?BE�MPH,QÐádAeÂS¯ 5 �ùø Ì y I 9
� Þ�yD��¦ § ö MPC"M[TeIP;�LNMXZDADC�;�K�?,LNMO?BE�MPH,QÐádAeÂS¯ 5 �ùø Ì y I 9
� Þ�yD��¦©� ö MPC"M[TeIP;�LNMXKa;>=�EhK�?,LWMJ?BE�MPH,Q�áeAeÂc¯ 5 �ùø Ì y I 9w ' 1¤;�KaH`LWf`QS?B]�M~=¤Ka;>C"MPC"E�?BQD=>;	¯ 5dà y µ ÌB9w ¾ | Ó�;>C"MPC"E�?BQD=>;�EaHgTS?BKa;kC�H,M[Ii;�¡¢?B^UH,K�?BE�M~H,Qi¯ 5dà y µ ÌB9w@õ Ö¥?BQDH,^jfÁKa;>C"MPC"E�?BQD=>;¤EaHvE�K�?BQDC ^eMXK�?BE�M~H,Q�¯ 5dà y µ Ì@9w@x ydz�{�|~}J�X��|O|~��� ThQYC"E�Ka;>C�C�;>LÐ=@?BQDH,^`f4Ka;>C"MPC"E�?BQD=>;¤EaHvE�K�?BQYC"^eM[K�?BE�MPH,Qi¯ 5�à y µ ÌB9w@x ydz�{�|~}J�X��|O|~���@� �a�[�7��{ ThQYC"E�Ka;>C�C�;>L4Ka;>C"MPC"E�?BQD=>;�M[Q� ,Ka;>;�Q�IP;@?Br�rOK�?,=�E�MPH,Q�H,rF=@?BQDH,^`fEaHvE�K�?BQDC"^eM[K�?BE�MPH,Qi¯ 5dà y µ ÌB9w>�nÈ ��ZS;>=�E�MX¡¢;kKa;>C"M~C E�?BQD=>;¥E�HvE�GD;kC"Ae]ÉH,r�E�K�?BQDC"^eM[K�?BE�MPH,QibÑTS?BKa;RC�H,M[I;�¡¢?B^UH,K�?BE�MPH,QibjMXQ`Ea;�Ka=>;�^eE�M~H,QÁI~H	C�C>bd?BQYL�C"QDH � C"AeTeI[M[]Ð?BE�M~H,Qi¯ 5dà y µ Ì@9wlh�Ýªß�{�} 1�¡¢;�K�?, 	;RKa;�C M~C"E�?BQD=�;¤EaHv]ÁH,MPC"E�AeK�;¥E�K�?BQDC"^UH,K�E � M[E�GeM[Q4E�GY;�¡¢;> 	;�E�?BE�M~H,QM[EaC�;�IXr�¯ 5JÌ@9w |Ox7ß Ó�;>C"MPC"E�?BQD=>;�^eKaH>¡jMPLe;>LÐT`fÐC"AdTc=@?BQDH,^`f�?BMXK�E�HvTS?BKa;RC�H,MXIi;�¡¢?B^UH,K�?BE�MPH,Qi¯ 5dà y µ Ì@9w@| 3 ¦©Ý Ó�;>C"MPC"E�?BQD=>;�M[]_^UH	C�;>L4T`fÁE�GD;RC�H,MXI ?BQDLÐK�HjH,E¥C"fWC Ea;�]�E�H]ÁH,MPC"E�AeKa;�E�K�?BQDC"^UH,K�E@¯ 5JÌ@9w@|Oz�� § Ó�;>C"MPC"E�?BQD=>;�^eKaH>¡jMPLe;>LÐT`f4E�GY;�C�H,MXIUMXE�C�;�I[r&E�HvTS?BKa;RC�H,MXIi;�¡¢?B^UH,K�?BE�MPH,Qi¯ 5dà y µ Ì@9w | µ ÖsHj;�ÇÁ=�MP;�Q`E®ADC�;>LÐMXQ�E�GD;R=B?BIP=�AeIO?BE�M~H,QpH,r wB| 3 ¦ªÝ ¯ 5QÌB9w | ¶ ÖsHj;�ÇÁ=�MP;�Q`E®ADC�;>LÐMXQ�E�GD;R=B?BIP=�AeIO?BE�M~H,QpH,r wB| 3 ¦ªÝ ¯ 5�à�9w o ¾ | ��ZS;>=�E�MX¡¢;kKa;>C"M~C E�?BQD=>;¥E�HvE�GD;kC"Ae]ÉH,r�E�K�?BQDC"^eM[K�?BE�MPH,Q�?BQYLÐTS?BKa;C�H,M[Ii;�¡¢?B^UH,K�?BE�M~H,Qi¯ 5dà y µ ÌB9
ï 7�?BEa;�K¤;>¾ÑAeM[¡¢?BIP;�Q`EhM[QÐE�GD;ÔC QDH � ^c?,=>=S¯ 5 �ùø à y ¶ 9
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ï x7�~¦ } µ ±jQDH �´� ?BEa;�K�;�¾¢AeM[¡¢?BI~;�Q`EhTU;�IPH ��� GeMP=�G�C"QDH � LeH`;�CsQDH,E�]ÁHjLNMXrOf?BIXTU;>LeHN¯ 5 �iø à y ¶ 9
ï x7�~¦ } ¶ ±jQDH �´� ?BEa;�K�;�¾¢AeM[¡¢?BI~;�Q`E¤?BTUH�¡¢; � GeMP=�G�H,QeI[fÐC QDH � ?BI[TU;�LdHvM~C=�H,QYC"M~Ld;�Ka;>LU¯ 5 �ùø à y ¶ 9
ï Â���Ý } ±jQDH � ]Á;�I[EhK�?BEa;	¯ 5 �ùø à y ¶ Ì y µ 9
ï ÂF¦ª� ±jQDH �´� ?BEa;�K�;�¾¢AeM[¡¢?BI~;�Q`Ehr£H,K � GeM~=�GpC"QDH � ?BQDL�C"QYH � Ï£rOK�;�;V?BKa;@?,C=�H,Q`E�K�M[TeAeE�;�;>¾¢AS?BIXI[fÁEaH�?BIXTU;>LeHN¯ 5 �ùø à y ¶ 9ù õ ½�;�]�^c;�K�?BE�AdKa;¤H,r�E�GD;kC"AdK�r7?,=>; � =@?BQDH,^`fÐC"fNC"Ea;�]Ë¯ 5 � 9ù � ½�;�]�^c;�K�?BE�AdKa;¤Le;>;�^�MXQ�E�GD;kC�H,MXI�¯ 5 � 9ù
  °WKa;>;�;�M[QD 1^UH,MXQ`E¤H,r � ?BEa;�K@¯ 5 � 9ù J ½�;�]�^c;�K�?BE�AdKa;k?BTUH�¡¢; � GeM~=�G�Ea;�]_^U;�K�?BE�AeK�;¤C"E�Ka;>C�C<^dKa;�¡¢;�Q`EaC<E�K�?BQDC"^eM[K�?BE�MPH,Qi¯ 5 � 9ùSû ½�;�]�^c;�K�?BE�AdKa;�TU;�IPH �´� GeM~=�G�Ea;�]_^U;�K�?BE�AeK�;¤C"E�Ka;>C�C<^dKa;�¡¢;�Q`EaC<E�K�?BQDC"^eM[K�?BE�MPH,Qi¯ 5 � 9
ÅVÇ 7-MXQDLpC"^U;�;>L4M[Q�E�GD;kH>¡¢;�K�I[f`MXQD Á?BM[K 5 	C�ýü.��þWM[Q�E�GD;¤IPH � ;�C"EÔÕ1Ö�×  ,K�MPLÐTUH�Â 9 ¯ 5dà|Ì y µ 9Å ¶ Ö�?BQDH,^`f�?BM[K � M[QDL�C"^U;�;>L4ADC�;�LÁMXQ�C AeTU=B?BQDH,^`f�?,;�K�HjLWf`QS?B]�MP=¥K�;�C"MPC"E�?BQY=�;=B?BIP=�AeIO?BE�M~H,Qi¯ 5dà|Ì y µ 9¡ d ö H,I[Ae]Á;ÔH,r�K�HjH,E�^U;�KhAeQdMXEs¡¢H,IXAe]Á;RH,rFC�H,M[I7¯ 5 LWM[]4;�QDC"MPH,QeIP;�C�C 9� ß�Þ ß�¦ªÝ ×�H,M~C E�AeKa;R?�¡j?BMXIJ?BTeIP;ÔLWAdK�MXQY g?vE�MX]Á;kC"Ea;�^ÐrnH,K¤;�¡j?B^cH,K�?BE�M~H,Q�¯ 5 �ùø à y ¶ 9� ¦ ×�H,M~C E�AeKa;¤M[Q�C�H,M[IcIJ?�f¢;�K4x�¯ 5 �ùø à y ¶ 9� ¦ yD|Oß"} ×�H,M~C E�AeKa;¤GDH,IPLWM[QD g=B?B^c?,=�M[E�f�H,rFC�H,M[IUIO?�f¢;�K&x�¯ 5 �ùø à y ¶ 9� � ×�H,M~C E�AeKa;¤M[Q�E�GD;¤KaH`H,E¤;>H,QD; 5 EaH,^ÐIJ?�f¢;�K¤^eI[ADC<]�MPLeLWIP;¥IJ?�f¢;�K 9 ¯ 5 �ùø à y ¶ 9� �£yD|Oß"} ×�H,M~C E�AeKa;¤GDH,IPLWM[QD g=B?B^c?,=�M[E�f�H,r�E�GY;¥K�HjH,E¤;>H,QD;Ñ¯ 5 �iø à y ¶ 9� µ ×�H,M~C E�AeKa;¤M[Q�E�GD;¤EaH,^�C�H,MXIUIO?�f¢;�K,¯ 5 �ùø à y ¶ 9� µ yDß���� ×�?BÂjM[]vAe]É?B]ÁH,AeQ`E¤H,r�^dKa;�=�M[^eMXE�?BE�M~H,Q � ?BEa;�K¥E�GS?BE�=@?BQ�TU;V?,LeLe;>LEaHvE�GD;kEaH,^�C�H,MXIUIO?�f¢;�K�LWAeK�M[QD g?vE�M[]Á;�C Ea;�^�¯ 5 �ùø à y ¶ 9� µ ye��� 7�?BEa;�K�=�H,Q`Ea;�QjE�M[Q�E�GY;¥E�H,^�C�H,M[IcIJ?�f¢;�K�E�GS?BE � H,AeIPL4TU;kMXQË;�¾¢AeM[IXM[TeK�M[Ae]5 ?,=>=�H,KaLNMXQD vE�HéÓhM~=�GS?BK�LeCh;>¾ÑAc?BE�M~H,Q 9 � M[E�GÐE�GD; � ?BEa;�K�=>H,QjE�;�Q`E�M[QE�GD;k]�M~LeLNI~;¤C�H,M[I&IJ?�f¢;�K@¯ 5 �ùø à y ¶ 9� ¶ ×�H,M~C E�AeKa;¤M[Q�E�GD;¤]�M~LdLWI~;kC�H,M[IUIO?�f¢;�K@¯ 5 �ùø à y ¶ 9� I ×�H,M~C E�AeKa;¤M[Q�E�GD;¤TUH,E�EaH,]�C�H,M[IUIO?�f¢;�K@¯ 5 �ùø à y ¶ 9f "�;�M~ ,G`EkH,r�E�GD;k=@?BQDH,^`f¢¯ 5�à�9Î � Ó�H`H,E�MXQY gLe;�^dE�Gi¯ 5dà�9Î ¦ ��I~;�¡¢?BE�MPH,Q 5 K�;�IJ?BE�M[¡¢;¥E�HgC�H,]Á;�TS?,C�;�I[MXQY; 9 H,r�E�GD;k=>;�Q`Ea;�K¤H,r�IJ?�f¢;�K&x�¯ 5dà�9Î � Ó�H,AD ,GeQY;�C�CsI~;�QD ,E�Gi¯ 5dàË9Î � ÷ ?BK�?B]Á;�Ea;�K�ADC�;>LÐM[Q�=>H,]_^dAeE�M[QD v;�ÂjE�M[QD=�E�MPH,QÐ=>Hj;�ÇÁ=�MP;�QjEsr£H,K¤LWM[ZDADC�;K�?,LWMJ?BE�MPH,Qi¯ 5 LNMX]Á;�QDC"MPH,QeI~;>C�C 9
�2 

÷ ?BK�?B]Á;�Ea;�K�ADC�;>LÐM[Q�=>H,]_^dAeE�M[QD 1Ka;>C"MPC"E�?BQD=>;¤EaHv]ÁH,M~C"E�AeKa;¤E�K�?BQDC ^cH,K�E<M[QE�GD;RC�H,M[I7¯ 5dà ¶ 9
� {�¦Xyd��¦ § 1�I[Tc;>LeHvr£H,K¥QD;B?BK�Ï£MXQerJK�?BKa;>L4LWM[ZDADC�;kK�?,LWMJ?BE�MPH,Qi¯ 5 LWMX]Á;�QDC"MPH,QeIP;�C�C 9
� {�¦Xyd��¦ª� 1�I[Tc;>LeHvr£H,K¥QD;B?BK�Ï£MXQerJK�?BKa;>L4LWM[Ka;>=�EsK�?,LWMJ?BE�MPH,Qi¯ 5 LNMX]Á;�QDC"MPH,QeI~;>C�C 9
� |O{ 3äî � Þ�yD��¦ª� ±jQDH � ?BI[Tc;>LeHvr£H,K¥¡jMPC"M[TeI~;kLWM[Ka;>=�EsK�?,LWMJ?BE�MPH,Qi¯ 5 LNMX]Á;�QDC"MPH,QeI~;>C�C 9
� Þ,yD��¦ § 1�I[Tc;>LeHvr£H,K¥¡jMPC"M[TeI~;kLWM[ZDADC�;kK�?,LWMJ?BE�MPH,Qi¯ 5 LWMX]Á;�QDC"MPH,QeIP;�C�C 9
� Þ,yD��¦ª� 1�I[Tc;>LeHvr£H,K¥¡jMPC"M[TeI~;kLWM[Ka;>=�EsK�?,LWMJ?BE�MPH,Qi¯ 5 LNMX]Á;�QDC"MPH,QeI~;>C�C 9
� Þ��7�@� Þ�yd��¦ª� ±jQDH � Ï£rOKa;>;V?BIXTU;>LeH1r£H,K�¡`MPC"MXTdI~;kLWM[Ka;>=�EsK�?,LWMJ?BE�M~H,Q�¯ 5 LWM[]Á;�QYC"M~H,QdI~;>C�C 9
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� ½hGD;¤rOK�?,=�E�MPH,Q�H,r\?v^eKa;>=�MX^eM[E�?BE�MPH,QÁ]Ð?,C�C¤?,C�C"MP ,QD;>LÐEaHvE�GD;kC"E�H,K�]ôÄ C®^eKa;�¡jMPH,ADC^UH	C"M[E�MPH,Qi¯ 5 LWM[]4;�QDC"MPH,QeIP;�C�C 9K � ½hMX]Á;kC"Ea;�^ÐIP;�QD ,E�Gi¯ 5JÌB9K � ×Ë?BÂ`M[]vAe]É?B]ÁH,AeQ`E�H,r � ?BEa;�K�E�GS?BE¥=B?BQ�LWM[ZDADC�;¤TU;�E � ;�;�Q�C�H,MXIUIO?�f¢;�K�C>¯ 5 �ùø à y ¶ 9K f µ�¶ ø MPC"E�?BQY=�;¤TU;�E � ;�;�QÐE�GY;Ô=>;�Q`Ea;�KaChH,r E�GD;¤EaH,^�?BQDL�]_MPLeLWIP;C�H,MXIUIO?�f¢;�K�C>¯ 5dàË9K f ¶ I ø MPC"E�?BQY=�;¤TU;�E � ;�;�QÐE�GY;Ô=>;�Q`Ea;�KaChH,r E�GD;¤]�M~LeLNI~;R?BQDLÐTUH,E�E�H,]C�H,MXIUIO?�f¢;�K�C>¯ 5dàË9ÿ % ' Ö<GS?BQD 	;kMXQ�E�GD;R=B?BQYH,^jfp?BMXK¥¡¢?B^UH,K�^eKa;>C�C"AeK�;	b % ' beH�¡¢;�K¤E�GD;¤E�M[]4;kC"E�;�^i¯ 5dà � 9ÿ ù õ Ö<GS?BQD 	;kMXQ�E�GD;RC"AeK�r�?,=�;�Ï7=B?BQYH,^jf�Ea;�]�^c;�K�?BE�AdKa;	b ù õ bNH>¡¢;�K¤E�GD;¤E�MX]Á;kC"Ea;�^i¯ 5 � 9
¿ Ó¤?BE�M~HgH,r E�GD;¤]ÁH,I~;>=�AdIO?BK � ;�M~ ,G`E¤H,r � ?BEa;�K�¡¢?B^UH,K�EaHvE�GS?BE�H,rFLNK�f?BM[K@¯ 5 LWM[]4;�QDC"MPH,QeIP;�C�C 9¿ � Ú�QD=�Ka;�]Á;�Q`E<M[Q % ' ADC�;>L4E�H_=>H,]�^eAeEa; ÷ d øxù÷ � ë ¯ 5dà � 9¿ c Ú�QD=�Ka;�]Á;�Q`E<M[Q ù õ AYC�;�LÁEaHg=>H,]_^dAeEa;Ë÷ d�ø6ù÷ c�ú ¯ 5 � 9´ :<;>LWKaH`=>=ÐC"IPH,^U;	¯ 5 LWM[]Á;�QDC M~H,QeIP;>C�C 9É ½hGD;¤¡¢H,Q 9 ?BK�]Ð?BQË=�H,QDC E�?BQjE,¯ 5 LWM[]Á;�QYC"M~H,QdI~;>C�C 9º Ù&?BEa;�QjEsGD;@?BE¤H,r�¡¢?B^UH,K�M«;B?BE�M~H,Qi¯ 5dà ¶ Ì y ¶ 9º � Ù&?BEa;�QjEsGD;@?BE¤H,r�¡¢?B^UH,K�M«;B?BE�M~H,QpH,r�IXMP¾¢AeM~L � ?BE�;�K@¯ 5dà ¶ Ì y ¶ 9º   Ù&?BEa;�QjEsGD;@?BE¤H,r�rOADC M~H,Qi¯ 5dà ¶ Ì y ¶ 9º & Ù&?BEa;�QjEsGD;@?BE¤H,r�¡¢?B^UH,K�M«;B?BE�M~H,QpH,r�M~=>; 5 C"AeTeI[M[]Ð?BE�M~H,Q 9 ¯ 5�à ¶ Ì y ¶ 9m ÖhH	C"M[QD;kH,r�E�GD;RC�H,IJ?BK¤;�;�QeM[E�G�?BQY ,I~;Ñ¯ 5 LWM[]Á;�QYC"M~H,QdI~;>C�C 9i ø ;�QDC"M[E�fÐH,r\?BM[K@¯ 5 �ùø à y I 9ikj ø ;�QDC"M[E�fÐH,r�I[MP¾ÑAeMPL � ?BEa;�K@¯ 5 �ùø à y I 9� ±jEa;�r7?BQeÏ�:<H,I[E�;�]�?BQeQÐ=>H,QDC"E�?BQjE@¯ 5 �ùø Ì y I � y L 9� |~} 3 �xÂ ½hMX]Á;kC�=@?BI~;RH,rFC"E�H,K�]�^UH	C"MXE�M~H,Qi¯ 5JÌB9
³ µ ÷ ?BK�?B]Á;�E�;�K�AYC�;�LÁMXQË=�H,]�^eAeE�MXQD Vl 5£mi9 ¯ 5 LWM[]Á;�QDC M~H,QeIP;>C�C 9³ ¶ ÷ ?BK�?B]Á;�E�;�K�AYC�;�LÁMXQË=�H,]�^eAeE�MXQD Vl 5£mi9 ¯ 5 LWM[]Á;�QDC M~H,QeIP;>C�C 9¹ º ÷ ?BK�?B]Á;�E�;�K¤Ld;�C�=�K�M[TeM[QD ÔE�GY;ÔLe;�^S?BK�E�AeKa;¤H,r�IP;B?Br<?BQD ,I~;>ChrOK�H,]É?qC ^eGD;�K�M~=@?BILNM~C"E�K�MXTdAeE�MPH,Qi¯ 5 LWM[]4;�QDC"MPH,QeIP;�C�C 9t 7ä;�M~ ,G`Ea;>L�?�¡¢;�K�?, 	;qH,rFl 5£mi9�o,m ?BQDLËt ��¦ § ¯ 5 LWMX]Á;�QDC"MPH,QeIP;�C�C 9t ��¦ § 1´rOAeQD=�E�MPH,QÐr£H,K¤LNMXZDADC�;¥K�?,LWMO?BE�M~H,Q�=>H,K�Ka;>C"^UH,QDLWM[QD REaHvE�GD;krOAeQD=�E�MPH,Ql 5£mi9�o,m r£H,K¤LWM[Ka;>=�EsK�?,LWMJ?BE�MPH,Qi¯ 5 LNMX]Á;�QDC"MPH,QeI~;>C�C 9ú ¦ ±WH,MXIU]ÁH,M~C E�AeKa;�^UH,Ea;�QjE�MO?BISM[Q�IO?�f¢;�K4x�¯ 5dà�9úãû Ùc;@?Br � ?BE�;�Ks^cH,E�;�Q`E�MJ?BI7¯ 5dà�9ú©d ±WH,MXIU]ÁH,M~C E�AeKa;�^UH,Ea;�QjE�MO?BISM[Q�E�GD;¤KaH`H,E¤;>H,QD; 5 E�GD;¤EaH,^�?BQDL�]_MPLeLWIP;¤C�H,M[IIJ?�f¢;�KaC 9 ¯ 5dàË9ú & ±WH,MXIU]ÁH,M~C E�AeKa;�^UH,Ea;�QjE�MO?BIUH,r\?gCa?BE�AdK�?BEa;>LÐC�H,M[I7¯ 5dà�9ú µ ±WH,MXIU]ÁH,M~C E�AeKa;�^UH,Ea;�QjE�MO?BIi?BTUH�¡¢; � GeMP=�GÐE�GD;k¡¢;> 	;�E�?BE�M~H,Q�MPChQDH,Es]ÁH,M~C"E�AeKa;�ÏC E�Ka;>C�C�;>LU¯ 5�à�9ú ¶ ±WH,MXIU]ÁH,M~C E�AeKa;�^UH,Ea;�QjE�MO?BISTU;�IPH ��� GeMP=�GÐE�K�?BQYC"^eM[K�?BE�MPH,Q�=>;B?,C�;>C�LWAY;¥E�H� MXI[E�M[QD N¯ 5�à�9
Ê ±W=B?BE�Ea;�K�MXQD q=�H`;�ÇÁ=�M~;�Q`E@¯ 5 LWMX]Á;�QDC"MPH,QeIP;�C�C 9Ê °WKa;�¾¢AD;�QD=�f�H,r�E�GD;RLWM[AeK�QS?BISEa;�]�^c;�K�?BE�AdKa;�=�fW=�I~;Ñ¯ 5JÌ y µ 9
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ì Y8Y|-]68FíB�î��>:���+&öl35-G_ =>óOC�+&/�+4X -�,.-9/���+435?í-]_
½hGD;®r£H,I[I~H � MXQY �E�?BTeIP;�C�I[M~C E�E�GD;\^S?BK�?B]Á;�Ea;�K ¡¢?BIXAY;�C�ADC�;�L1rnH,KFE�GD;®LWMXZS;�Ka;�QjE IO?BQDLgC AeK�r7?,=>;ãE�f`^c;>C&M[QgE�GD;×�H	Ca?BMP=gÙ&±e×¯D×�?BQjf�H,r\E�GY;�C�;R¡¢?BI[AD;�Ck?BK�;1C"EaH,K�;�L�M[Q�LD?BE�?gC"E�?BEa;�]Á;�Q`EaChM[Q�E�GD;V½hÚ�Ù2� C AeTeKaH,AeE�MXQD;qåH,E�GD;�KaC\?BKa;¤;�M[E�GD;�KF^S?,C�C�;>L�LeH � QÁLWM[Ka;>=�E�IXfVEaH�E�GD;hC"AdTeKaH,AeE�M[QD;®MXQ�E�GD;¥Ö81kÙ&Ù�C E�?BEa;�]4;�Q`E\H,Kh?BK�;�ADC�;>LEaH�=>H,QDC"E�K�AY=�Eg=>H,]�^UH	C"MXE�;4¡¢?BK�MJ?BTeIP;�CVE�GS?BEÁ?BKa;ÐE�GD;�Q�^S?,C�C�;>L¿LeH � Q¿EaHËE�GD;4C AeTeKaH,AeE�MXQD;Ñ¯ ×�H	C"E�H,rE�GD;R^S?BK�?B]Á;�Ea;�K¥¡¢?BIXAY;�C � ;�K�;vLe;�K�MX¡¢;>L�rOKaH,]�¡¢?BI[AD;>C�ADC�;>L � M[E�GeM[Q�±jMJ:ÃTeMPH,]4;>C 5 	C�ýü.� b ø H,K�]�?BQ�?BQDL±W;�IXIP;�KaC * �	8	�	9 ¯½hGD;kE�?BTeIP;>C�?BIPC�HgMXQDLNM~=@?BEa;¤Ka;�^eKa;>C�;�Q`E�?BE�M[¡¢;¤;>¾ÑAS?BE�M~H,QDC®MXQpE�GD;kEa;�Â`EhE�GS?BEhADC�;�E�GY;¥^c?BK�?B]Á;�Ea;�KaC>¯
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5 * 6	8	9 � 6	»	« ¯ * · 6	»	« ¯ * · 6	»	« ¯ * · 6	»	« ¯ * ·¹ º 57«	6	9 5 Ï 9 ¬ ¯ * ¬ ¯ 6	² ¬ ¯ ¬ * Ï ¬ ¯ «Ü �[}7yDÝª¦ Þ�� 57«	�	9 5 Ï 9 ¬ ¯ * ² ¬ ¯ * ² ¬ ¯ * 6 ¬ ¯ * »	²Ü �[}7yD����ß�� 57«	�	9 5 Ï 9 ¬ ¯ * · * ¬ ¯ * · * ¬ ¯ * · * ¬ ¯ ²	8ú 576	»	9 o ÛÇ & Í 6	«	«	² ¯ � �	8,¬¢6 ¯ 6 6	8	·	� ¯ » 6	²	8	6 ¯ ¬� 5�6	»	9 o Û& � ¬ ¯ ¬ * ¬ ¯ · « ¯ » * ¯ *� 5�6	»	9 &Ç * ²	« ¯ ² * 8,¬ ¯ ¬ 6	«	« ¯ ¬ *	* ¬ ¯ ¬² ¯®:ãKaH¢?,LWIP;@?Br · ¯ ø � ?BK�r » ¯<:h?BKa; 8 ¯ ø ;>C�;�K�E÷ ?BK�?B]Á;�Ea;�K ThQdMXEaC C"GeK�AeTDC E�Ka;�;>C C�H,MXI C�H,MXIè&' o Û& Í y Õ »,¬	¬	¬	¬ ¯ »,¬	¬	¬	¬ ¯ »,¬	¬	¬	¬ ¯ »,¬	¬	¬	¬ ¯è&% yD�a�n��h o Û& Í y Õ Æ ¯ » Æ � · Æ ¯ » Æ � · Æ ¯ » Æ � · Æ ¯ » Æ � ·� � õ� ¶ o Û& ��y Õ ² ¯ ¬¢� ² ¯ ¬¢� ² ¯ ¬¢� ² ¯ ¬¢�º � Ç Í& Í 6 ¯ Æ ² Æ 8 � · 6 ¯ Æ ² Æ 8 � · 6 ¯ Æ ² Æ 8 � · 6 ¯ Æ ² Æ 8 � ·º & Ç Í& Í 6 ¯ 8	«	·	8 � · 6 ¯ 8	«	·	8 � · 6 ¯ 8	«	·	8 � · 6 ¯ 8	«	·	8 � ·º   Ç Í& Í « ¯ 8	6,¬	¬ � ² « ¯ 8	6,¬	¬ � ² « ¯ 8	6,¬	¬ � ² « ¯ 8	6,¬	¬ � ²ù
  � 6	»	« ¯ * · 6	»	« ¯ * · 6	»	« ¯ * · 6	»	« ¯ * ·¹�º 5 Ï 9 ¬ ¯ ¬ * ¬ ¯ 6,¬ ¬ ¯ ¬ ¬ ¯ ¬Ü �[}7yDÝª¦ Þ�� 5 Ï 9 ¬ ¯ * ² ¬ ¯ * ² ¬ ¯ ¬	¬¢6 ¬ ¯ ¬	¬¢6Ü �[}7yD����ß�� 5 Ï 9 ¬ ¯ * · * ¬ ¯ * · * ¬ ¯ ¬	¬¢6 ¬ ¯ ¬	¬¢6ú o ÛÇ & Í �	«	�	8	� ¯ Æ �	8,¬¢6 ¯ 6 ¬ ¯ ¬ ¬ ¯ ¬� o Û& � ¬ ¯ ¬ * * ¬ ¯ · ¬ ¯ ¬ ¬ ¯ ¬� &Ç 8	²	² ¯ ¬ * 8,¬ ¯ ¬ * ¯ ¬ * ¯ ¬½F?BTeIP; * un"�;@?BEvC"EaH,K�?, 	;�?BQDLËAdQDC"E�Ka;>C�C�;>L�=@?BQDH,^jf�Ka;>C"MPC"E�?BQD=>;1^S?BK�?B]4;�Ea;�Kk¡¢?BIXAY;�CV?,C�C"MP ,QD;>LËEaHÁE�GD;;�M~ ,G`E�rOAeQYLD?B]Á;�Q`E�?BISC"AeK�r7?,=�;¤E�fj^U;>C>¯ 1 Ka;�IP;�¡¢?BQ`E�;>¾¢AS?BE�MPH,QÐMPCh^eKaH>¡jMPLe;>LÐMXQ�^S?BKa;�QjE�GD;�C�;�C>¯
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* ¯<:ãK�H¢?,LWI~;@?Br 6 ¯h:\KaH¢?,LWIP;B?Br « ¯�ð�;>;>LWI~;�Ï;�¡¢;�Ka ,K�;�;�Q Le;�=�MPLWADH,ADC IP;@?Br Æ ¯<ÕkK�?,C�C"Ï÷ ?BK�?B]Á;�Ea;�K ThQeM[EaC E�Ka;>;�C E�Ka;>;>C E�Ka;>;�C IJ?BQDL� ),+a- 5 Æ 6	9 Ç & Ío Û ¬ ¯ ¬¢6	»	« ¬ ¯ ¬¢«	²	» ¬ ¯ ¬¢« * ¬ ¬ ¯ ¬¢6	«	8ùSû®5 Æ	Æ 9 � 6	»	« ¯ 6	»	« ¯ 6	·	8 ¯ 6	8	« ¯ù J 5 Æ	Æ 9 � « * 8 ¯ « * 8 ¯ « * « ¯ «	6	8 ¯� µ 5 Æ	Æ 9 µÕ K Ï * ¯ Æ «	² Æ � ��Ï ¬¢· Ï · ¯ 8	«	²	8 Æ ��Ï ¬¢» * ¯ ·	»	·	�	� ��Ï ¬¢» Ï * ¯ Æ « Æ ·	² ��Ï ¬¢·� ¶ 5 Æ	Æ 9 µÕ � » ¯ �	²	8	²	� �iÏ ¬ Æ « ¯ »	6,¬¢· Æ ��Ï ¬ Æ Ï » ¯ ·	²	� Æ	Æ ��Ï ¬¢² 8 ¯ 6 Æ ¬¢·,¬ ��Ï ¬ Æ� I 5 Æ	Æ 9 µÕ®Í Ï * ¯ *	* ²	»	² ��Ï ¬ * Ï ² ¯ 6 * ²	«	« ��Ï ¬¢6 · ¯ * Æ �	·,¬ ��Ï ¬¢« Ï * ¯ * �	·,¬¢6 ��Ï ¬ *¦
dg57²	«	9 à ¶ « ¯ 8 Æ �iÏ ¬¢» « ¯ 8 Æ ��Ï ¬¢» « ¯ 8 Æ �iÏ ¬¢» « ¯ 8 Æ ��Ï ¬¢»Î � 5�²,¬¢9 ] * ¯ ¬	¬ * ¯ ¬	¬ ¬ ¯ ²,¬ ¬ ¯ ²,¬

�
57²,¬¢9 &Ç » ¯ ² � * 6 » ¯ ² � * 6 » ¯ ² � * 6 Æ ¯ ¬ � * 6ú µ 5 Æ ²	9 ] Ï * ¬	¬ ¯ Ï * �,¬ ¯ Ï 6,¬	¬ ¯ Ï * 6,¬ ¯ú ¶ 5 Æ ²	9 ] Ï ²,¬	¬ ¯ Ï 6	²,¬ ¯ Ï 6	²,¬ ¯ Ï 6	«,¬ ¯f 5 Æ ·	9 ] «	² ¯ 6,¬ ¯ * » ¯ ¬ ¯ ·wlh�Ýªß�{�} 5 Æ ·	9 &Ç 6 ¯ Æ ² � ¬¢8 6 ¯ Æ ² � ¬¢8 6 ¯ Æ ² � ¬¢8 6 ¯ ²,¬ � ¬¢8

² ¯<:ãK�H¢?,LWI~;@?Br · ¯ ø � ?BK�r » ¯<:h?BK�; 8 ¯ ø ;>C�;�K�E÷ ?BK�?B]Á;�Ea;�K ThQeM[EaC C"GdK�AeTDC E�Ka;>;>C C�H,M[I C�H,MXI� ),+a- Ç & Ío Û ¬ ¯ ¬¢6	»	² ¬ ¯ ¬¢6	»	² ¬ ¯ ¬ ¬ ¯ ¬ùSû � 6	8	« ¯ 6	»	« ¯ ¬ ¯ ¬ ¬ ¯ ¬ù J � «	6	« ¯ «	6	« ¯ ¬ ¯ ¬ ¬ ¯ ¬� µ µÕ K Ï 6 ¯ »	·,¬¢�	» ��Ï ¬¢· Ï * ¯ ²	8,¬¢� Æ ��Ï ¬¢» ¬ ¯ ¬ ¬ ¯ ¬� ¶ µÕ � * ¯ ²	»	· * » �iÏ ¬¢« 8 ¯ Æ	Æ 8 Æ » ��Ï ¬¢² ¬ ¯ ¬ ¬ ¯ ¬� I µÕ Í Ï 6 ¯ 6	· * ¬¢� ��Ï ¬ * Ï * ¯ 6	»	6	»	6 ��Ï ¬¢6 ¬ ¯ ¬ ¬ ¯ ¬
¦
d à ¶ « ¯ 8 Æ �iÏ ¬¢» « ¯ 8 Æ ��Ï ¬¢» * ¯ ¬ �iÏ ¬¢» * ¯ ¬ ��Ï ¬¢»Î � ] ¬ ¯ ²,¬ ¬ ¯ 6,¬ ¬ ¯ * ¬ ¬ ¯ * ¬� &Ç » ¯ ² � * 6 » ¯ ² � * 6 * ¯F� * 6 * ¯ó� * 6ú µ ] Ï 6,¬	¬ ¯ Ï 6,¬	¬ ¯ Ï 6,¬	¬ ¯ Ï * ¬ ¯ú ¶ ] Ï Æ ¬	¬ ¯ Ï Æ ¬	¬ ¯ Ï 6	²,¬ ¯ Ï * ¬	¬ ¯f ] ² ¯ ¬ ¯ · ¬ ¯ * ¬ ¯ *wlh�Ýªß�{�} &Ç 6 ¯ ²,¬ � ¬¢8 6 ¯ ²,¬ � ¬¢8 6 ¯ Æ ² � ¬¢8 * � ¬¢8
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* ¯<:\KaH¢?,LWIP;B?Br 6 ¯®:ãKaH¢?,LWIP;@?Br « ¯�ð�;�;>LWIP;�Ï;�¡¢;�Ka ,Ka;>;�Q Le;�=�MPLWADH,ADC I~;@?Br Æ ¯<ÕkK�?,C�C"Ï÷ ?BK�?B]Á;�Ea;�K ThQeM[EaC E�Ka;>;>C E�K�;�;>C E�Ka;>;>C IJ?BQDL� µ yd|Jß"} 5 * 6,¬¢9 o ÛÇ Í 8 ¯ Æ 8 ¯ Æ 8 ¯ Æ 8 ¯ Æ� ¶ yd|Jß"} 5 * 6,¬¢9 o ÛÇ Í ·	6 * ¯ · ·	6 * ¯ · ·	6 * ¯ · * �	» ¯ Æ� I yd|Jß"} 5 * 6,¬¢9 o ÛÇ Í 8 Æ ¬ ¯ ¬ 8 Æ ¬ ¯ ¬ 8 Æ ¬ ¯ ¬ Æ 6,¬ ¯ ¬½�H,^�IJ?�f¢;�K K f 5 * 6 Æ 9 à ¬ ¯ ¬¢6 ¬ ¯ ¬¢6 ¬ ¯ ¬¢6 ¬ ¯ ¬¢6×�M~LdLWI~;¤IJ?�f¢;�K K f 5 *	* 8	9 à * ¯ Æ 8 * ¯ Æ 8 * ¯ Æ 8 ¬ ¯ Æ »:<H,E�EaH,]�IO?�f¢;�K K f 5 *	* 8	9 à 6 ¯ ¬	¬ 6 ¯ ¬	¬ 6 ¯ ¬	¬ * ¯ ¬	¬� & 5 * 6 * 9 Ç & * ¯ 6 ��Ï ¬¢· * ¯ 6 ��Ï ¬¢· * ¯ 6 ��Ï ¬¢· * ¯ 6 ��Ï ¬¢·ú & 5 * 6,¬¢9 ] Ï�¯ 6	8 * Ï�¯ 6	8 * Ï�¯ 6	8 * Ï�¯ 6	8 *T 5 * 6,¬¢9 5 Ï 9 Æ ¯ Æ ¯ Æ ¯ Æ ¯=>H	C ´�5 * 6	»	9 5 Ï 9 ¬ ¯ * »	«	· ¬ ¯ * »	«	· ¬ ¯ * »	«	· ¬ ¯ * »	«	·² ¯<:\KaH¢?,LWIP;B?Br · ¯ ø � ?BK�r » ¯h:s?BKa; 8 ¯ ø ;>C�;�K�E÷ ?BK�?B]Á;�Ea;�K ThQeM[EaC C"GeK�AdTDC E�K�;�;>C C�H,M[I C�H,MXI� µ yd|Jß"} o ÛÇ Í 8 ¯ »,¬ Æ 8 ¯ Æ Æ ¯ Æ ¯� ¶ yd|Jß"} o ÛÇ Í 6,¬ Æ ¯ ² » * ¯ Æ Æ ¯ Æ ¯� I yd|Jß"} o ÛÇ Í Æ «	² ¯ 6 Æ 6,¬ ¯ ¬ * «,¬ ¯ ²	· * «,¬ ¯ ²	·½�H,^�IJ?�f¢;�K K f à ¬ ¯ ¬¢6 ¬ ¯ ¬¢6 ¬ ¯ ¬	¬¢�	6 ¬ ¯ ¬	¬¢�	6×�M~LdLWI~;¤IJ?�f¢;�K K f à ¬ ¯ Æ » ¬ ¯ * » ¬ ¯ ¬	¬¢�	6 ¬ ¯ ¬	¬¢�	6:<H,E�EaH,]�IO?�f¢;�K K f à * ¯ ¬	¬ * ¯ ¬	¬ ¬ ¯ «,¬ ¬ ¯ «,¬� & Ç & ² ¯ 8	« ��Ï ¬¢² * ¯ 6 ��Ï ¬¢· * ¯ 6 ��Ï ¬¢· ² ¯ 8	« ��Ï ¬¢²ú & ] Ï�¯ ¬¢»	« Ï�¯ 6	8 * Ï�¯ 6	8 * Ï�¯ ¬¢»	«±WH,M[Ic^c?BK�?B]Á;�Ea;�KhT 5 Ï 9 * ¯ ·	� Æ ¯ Æ ¯ * ¯ ·	�=>H	C ´ 5 Ï 9 * ¯ ¬	¬ ¬ ¯ * »	«	· ¬ ¯ * »	«	· * ¯ ¬	¬½F?BTeIP; « u�7�?BEa;�K�TS?BIJ?BQD=>;Ô^S?BK�?B]Á;�Ea;�K�¡¢?BI[AD;�C�?,C�C"MP ,QD;�L�EaHgE�GD;R;�MP ,GjE¥rOAeQDLD?B]Á;�QjE�?BIcC AeK�r7?,=>;�E�f`^c;>C>¯1 Ka;�I~;�¡¢?BQ`E�;>¾ÑAS?BE�M~H,Q�M~Ch^dKaH�¡`M~Ld;�LÐM[QÐ^c?BKa;�Q`E�GD;>C�;>C>¯ K f Ka;�r£;�KaC<E�HvE�GD;¤E�GeMP=>=jQY;�C�CsH,r\?gC�H,M[IcIJ?�f¢;�K@¯
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* ¯<:ãK�H¢?,LWI~;@?Br 6 ¯<:\KaH¢?,LWIP;B?Br « ¯�ð�;>;>LWI~;�Ï;�¡¢;�Ka ,K�;�;�Q Le;>=�M~LWAYH,ADC IP;@?Br Æ ¯<ÕkK�?,C�C"Ï÷ ?BK�?B]Á;�Ea;�K ThQeM[EaC E�Ka;>;�C E�Ka;>;�C E�Ka;>;�C IJ?BQDL
� Þ��7�@� Þ,yD��¦ª� 5�6	«	9 5 Ï 9 ±W;>; 9 ± � * ±W;>; 9 ± � * ±W;>; 9 ± � * ±W;>; 9 ± � *� Þ��7�@� Þ,yD��¦ § 576	«	9 5 Ï 9 ±W;>; 9 ± � * ±W;>; 9 ± � * ±W;>; 9 ± � * ±W;>; 9 ± � *� Þ��7�@� {�¦Xyd��¦ª� 576	«	9 5 Ï 9 ±W;>; 9 ± � * ±W;>; 9 ± � * ±W;>; 9 ± � * ±W;>; 9 ± � *� Þ��7�@� {�¦Xyd��¦ § 576	«	9 5 Ï 9 ±W;>; 9 ± � * ±W;>; 9 ± � * ±W;>; 9 ± � * ±W;>; 9 ± � *ï xn�P¦ } µ be=�H,K�Ka;�=�Ea;>L 576	«	9 o ÛÇ Í ² ¯ ² ¯ ² ¯ ² ¯
ï xn�P¦ } ¶ be=�H,K�Ka;�=�Ea;>L 576	«	9 o ÛÇ Í 6	² ¯ 6	² ¯ 6	² ¯ 6	² ¯
� |O{ 3Xî � Þ�yd��¦ª� b ö ;�K@¯ * 5�6	«	9 5 Ï 9 ¬ ¯ ²,¬ ¬ ¯ ²,¬ ¬ ¯ ²,¬ ¬ ¯ »,¬
� |O{ 3Xî � Þ�yd��¦ § b ö ;�K@¯ * 576	«	9 5 Ï 9 ¬ ¯ ²,¬ ¬ ¯ ²,¬ ¬ ¯ ²,¬ ¬ ¯ »,¬
� |O{ 3Xî � {�¦ yD��¦©� b ö ;�K,¯ * 576	«	9 5 Ï 9 ¬ ¯ ²,¬ ¬ ¯ ²,¬ ¬ ¯ ²,¬ ¬ ¯ »,¬
� |O{ 3Xî � {�¦ yD��¦ § b ö ;�K,¯ * 576	«	9 5 Ï 9 ¬ ¯ ²,¬ ¬ ¯ ²,¬ ¬ ¯ ²,¬ ¬ ¯ »,¬
ï ÂF¦ª� 5�» * 9 o ÛÇ Í ²,¬ ¯ ²,¬ ¯ ²,¬ ¯ 6 ¯
� |O{ 3Xî � Þ�yd��¦ª� b ö ;�K@¯ «�5�6 Æ 9 5 Ï 9 ¬ ¯ 8	² ¬ ¯ 8	² ¬ ¯ 8	² ¬ ¯ 8	²
� |O{ 3Xî � Þ�yd��¦ § b ö ;�K@¯ «Ð576 Æ 9 5 Ï 9 ¬ ¯ 8	² ¬ ¯ 8	² ¬ ¯ 8	² ¬ ¯ 8	²
� |O{ 3Xî � {�¦ yD��¦©� b ö ;�K,¯ «�576 Æ 9 5 Ï 9 ¬ ¯ ²,¬ ¬ ¯ ²,¬ ¬ ¯ ²,¬ ¬ ¯ ²,¬
� |O{ 3Xî � {�¦ yD��¦ § b ö ;�K,¯ «Ð576 Æ 9 5 Ï 9 ¬ ¯ ²,¬ ¬ ¯ ²,¬ ¬ ¯ ²,¬ ¬ ¯ ²,¬² ¯<:ãK�H¢?,LWI~;@?Br · ¯ ø � ?BK�r » ¯<:s?BKa; 8 ¯ ø ;>C�;�K�E÷ ?BK�?B]Á;�Ea;�K ThQeM[EaC C GeK�AeTDC E�Ka;>;�C C�H,M[I C�H,MXI
� Þ��7�@� Þ,yD��¦ª� 5 Ï 9 ±W;>; 9 ± � * ±W;>; 9 ± � * ¬ ¯ * ¬ ¯ «
� Þ��7�@� Þ,yD��¦ § 5 Ï 9 ±W;>; 9 ± � * ±W;>; 9 ± � * ¬ ¯ * ¬ ¯ «
� Þ��7�@� {�¦Xyd��¦ª� 5 Ï 9 ±W;>; 9 ± � * ±W;>; 9 ± � * ¬ ¯ 6 ¬ ¯ «	²
� Þ��7�@� {�¦Xyd��¦ § 5 Ï 9 ±W;>; 9 ± � * ±W;>; 9 ± � * ¬ ¯ 6 ¬ ¯ «	²
ï xn�P¦ } µ be=�H,K�Ka;�=�Ea;>L o ÛÇ Í ² ¯ ² ¯ ² ¯ ² ¯
ï xn�P¦ } ¶ be=�H,K�Ka;�=�Ea;>L o ÛÇ Í 6	² ¯ 6	² ¯ 6	² ¯ 6	² ¯
� |O{ 3Xî � Þ�yd��¦ª� b ö ;�K@¯ * 5 Ï 9 ¬ ¯ ·,¬ ¬ ¯ ·,¬ ¬ ¯ »,¬ ¬ ¯ »,¬
� |O{ 3Xî � Þ�yd��¦ § b ö ;�K@¯ * 5 Ï 9 ¬ ¯ ·,¬ ¬ ¯ ·,¬ ¬ ¯ »,¬ ¬ ¯ »,¬
� |O{ 3Xî � {�¦ yD��¦©� b ö ;�K,¯ * 5 Ï 9 ¬ ¯ ·,¬ ¬ ¯ ·,¬ ¬ ¯ »,¬ ¬ ¯ »,¬
� |O{ 3Xî � {�¦ yD��¦ § b ö ;�K,¯ * 5 Ï 9 ¬ ¯ ·,¬ ¬ ¯ ·,¬ ¬ ¯ »,¬ ¬ ¯ »,¬
ï ÂF¦ª� o ÛÇ Í ²,¬ ¯ 6 ¯ 6 ¯ 6 ¯
� |O{ 3Xî � Þ�yd��¦ª� b ö ;�K@¯ « 5 Ï 9 ¬ ¯ 8	² ¬ ¯ 8	² ¬ ¯ 8	² ¬ ¯ 8	²
� |O{ 3Xî � Þ�yd��¦ § b ö ;�K@¯ « 5 Ï 9 ¬ ¯ 8	² ¬ ¯ 8	² ¬ ¯ 8	² ¬ ¯ 8	²
� |O{ 3Xî � {�¦ yD��¦©� b ö ;�K,¯ « 5 Ï 9 ¬ ¯ ²,¬ ¬ ¯ ²,¬ ¬ ¯ ²,¬ ¬ ¯ ²,¬
� |O{ 3Xî � {�¦ yD��¦ § b ö ;�K,¯ « 5 Ï 9 ¬ ¯ ²,¬ ¬ ¯ ²,¬ ¬ ¯ ²,¬ ¬ ¯ ²,¬

½F?BTeIP; Æ uËÓ�;�áD;>=�E�?BQD=>;q^c?BK�?B]Á;�Ea;�KaC>¯®1 K�;�IP;�¡j?BQjEg;>¾¢AS?BE�MPH,Q M~CV^eKaH�¡`MPLe;�LMXQ ^c?BKa;�Q`E�GD;>C�;>C>¯ 9 ± � *Ka;�r£;�KaC<EaH	���C
Ã�:	��vÿC\������dÿC��	@uB# * �	� * /�¯
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* ¯®:ãKaH¢?,LWIP;@?Br 6 ¯<:ãKaH¢?,LNI~;@?Br « ¯�ð�;>;�LWIP;�Ï;�¡¢;�Ka ,Ka;>;�Q Le;>=�MPLWADH,ADC IP;B?Br Æ ¯<ÕkK�?,C�C"Ï×�H,QjE�G E�K�;�;>C E�Ka;�;>C E�K�;�;>C IJ?BQDLý`?BQjAS?BK�f ² ¯ *	* » ¬ ¯ ²	6,¬ 8 ¯ »	·,¬ ¬ ¯ »	8	6°e;�TdK�AS?BK�f ² ¯ *	* » ¬ ¯ ²	6,¬ � ¯ * ·,¬ ¬ ¯ 8	�	«×�?BKa=�G ² ¯ *	* » ¬ ¯ 8	·	» � ¯ 8	6	» * ¯ ¬	¬ Æ1�^eK�M[I ² ¯ *	* » 6 ¯ * ¬¢» * ¬ ¯ ¬¢�	« * ¯ *	* ·×�?�f ² ¯ *	* » Æ ¯ ²,¬¢» * ¬ ¯ «	·,¬ * ¯ »	8	6ý	AeQD; ² ¯ *	* » · ¯ »	»	« * ¬ ¯ »	·,¬ « ¯ ·	» *ý	AeIXf ² ¯ *	* » » ¯ * »	« * ¬ ¯ Æ �	« Æ ¯ »	8	61�AD ,ADC"E ² ¯ *	* » · ¯ ²,¬¢» * ¬ ¯ 6	6	» Æ ¯ 6	6	»±W;�^eEa;�]vTU;�K ² ¯ *	* » ² ¯ ¬ Æ ¬ * ¬ ¯ ¬¢�	« 6 ¯ ¬	¬ Æ��=�EaH,TU;�K ² ¯ *	* » 6 ¯ * »	« � ¯ 8	6	» * ¯ 6	6	»ð�H�¡¢;�]vTU;�K ² ¯ *	* » ¬ ¯ 8	·	» � ¯ * ·,¬ * ¯ ¬	¬ Æø ;�=>;�]qTc;�K ² ¯ *	* » ¬ ¯ ²	6,¬ 8 ¯ »	·,¬ ¬ ¯ 8	�	«² ¯®:ãKaH¢?,LWIP;@?Br · ¯ ø � ?BK�r » ¯<:h?BKa; 8 ¯ ø ;>C�;�K�E×�H,QjE�G C"GeK�AeTDC E�Ka;�;>C C�H,MXI C�H,MXIý`?BQjAS?BK�f « ¯ »	·,¬ ¬ ¯ »	«	� ¬ ¯ ¬	¬ * ¬ ¯ ¬	¬ *°e;�TdK�AS?BK�f « ¯ »	·,¬ ¬ ¯ »	«	� ¬ ¯ ¬	¬ * ¬ ¯ ¬	¬ *×�?BKa=�G 6 ¯ »	·,¬ ¬ ¯ »	«	� ¬ ¯ ¬	¬ * ¬ ¯ ¬	¬ *1�^eK�M[I * ¯ »	·,¬ ¬ ¯ »	«	� ¬ ¯ ¬	¬ * ¬ ¯ ¬	¬ *×�?�f * ¯ »	·,¬ ¬ ¯ »	«	� ¬ ¯ ¬	¬ * ¬ ¯ ¬	¬ *ý	AeQD; * ¯ »	·,¬ * ¯ ¬¢»	6 ¬ ¯ ¬	¬ * ¬ ¯ ¬	¬ *ý	AeIXf * ¯ »	·,¬ ² ¯ ¬¢»	6 ¬ ¯ ¬	¬ * ¬ ¯ ¬	¬ *1�AD ,ADC"E ² ¯ »	·,¬ ² ¯ »	«	� ¬ ¯ ¬	¬ * ¬ ¯ ¬	¬ *±W;�^eEa;�]vTU;�K * ¬ ¯ »	·,¬ Æ ¯ Æ ¬¢² ¬ ¯ ¬	¬ * ¬ ¯ ¬	¬ *��=�EaH,TU;�K » ¯ »	·,¬ ¬ ¯ »	«	� ¬ ¯ ¬	¬ * ¬ ¯ ¬	¬ *ð�H�¡¢;�]vTU;�K Æ ¯ »	·,¬ ¬ ¯ »	«	� ¬ ¯ ¬	¬ * ¬ ¯ ¬	¬ *ø ;�=>;�]qTc;�K « ¯ »	·,¬ ¬ ¯ »	«	� ¬ ¯ ¬	¬ * ¬ ¯ ¬	¬ *½F?BTeIP; ² u®±W;B?,C�H,QS?BIc¡j?BK�MO?BE�M~H,QpH,r�I~;@?Br\?BKa;@?vMXQYLe;�Âcb � � 5 LWM[]4;�QDC"MPH,QeIP;�C�C 9 ¯
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